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B.1. Decision problem, description of the technology and

clinical care pathway

B.1.1. Decision problem

The marketing authorisation for fedratinib (INREBIC®) is for || GTcIzIN

.
|
|
I s submission focuses on part of the

technology’s marketing authorisation for patients who have been treated with
ruxolitinib (JAKAVI®). The proposed position in the treatment pathway is narrower

than the marketing authorisation because:

e The position reflects the unmet need within the myelofibrosis treatment pathway
and reflects where clinicians anticipate using fedratinib in UK practice due to the
current lack of active treatments available

e This position provides the most clinical benefit given the poor outcomes, including
survival, currently observed with patients who are relapsed, refractory, or
intolerant to ruxolitinib

e This position optimises the cost-effectiveness of fedratinib because it shows
clinical efficacy in a patient population who continue suboptimal ruxolitinib

treatment despite the associated poor outcomes

The decision problem addressed is summarised in Table 1.
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Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

¢ Ruxolitinib (for people with
intermediate-2 risk or high-risk
disease)

e Established clinical practice
(including but not limited to
hydroxycarbamide, other
chemotherapies, androgens,
splenectomy, radiation therapy,
erythropoietin and RBC
transfusion)

Previous treatment with ruxolitinib or if
ruxolitinib is not appropriate

e Established clinical practice
(including but not limited to
hydroxycarbamide, other
chemotherapies, androgens,
splenectomy, radiation therapy,
erythropoietin, and RBC
transfusion)

or if ruxolitinib is not appropriate

e Established clinical practice,
otherwise referred to as BAT
(including but not limited to
ruxolitinib, hydroxycarbamide,
other chemotherapies,
androgens, splenectomy,
radiation therapy, erythropoietin,
and RBC transfusion)

Population Adults with primary myelofibrosis, Adults with primary myelofibrosis, This position reflects where
post-polycythaemia vera myelofibrosis | post-polycythaemia vera fedratinib provides the most clinical
or post-essential thrombocythaemia myelofibrosis or post-essential and cost-effectiveness, given that
myelofibrosis thrombocythaemia myelofibrosis there are currently no other

that have been treated with treatment options in this population
ruxolitinib

Intervention Fedratinib 400 mg Fedratinib 400 mg Not applicable

Comparator(s) No previous treatment with ruxolitinib | Previous treatment with ruxolitinib | The established clinical practice for

patients treated with ruxolitinib in
the UK includes treatment with
BAT; a basket of treatment options
that are supportive and do not alter
the course of disease.

BAT options largely align with those
specified in the NICE scope, with
the addition of ruxolitinib.

A lack of treatment options for
patients who are relapsed or
refractory to ruxolitinib means that
patients continue to receive
suboptimal treatment with ruxolitinib
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

Outcomes

The outcome measures to be
considered include:

e Spleen size

¢ Symptom relief (including itch, pain
and fatigue)

e Overall survival
e Progression-free survival
¢ Response rate

e Haematological parameters
(including RBC transfusion and
blood count)

¢ Adverse effects of treatment
¢ Health-related quality of life

The outcome measures to be
considered include:

e Spleen size

o Symptom relief (including itch,
pain and fatigue)

e Overall survival
¢ Response rate

¢ Haematological parameters
(including RBC transfusion and
blood count)

e Adverse effects of treatment
o Health-related quality of life

Progression-free survival has not
been included as an outcome
because there is no standardised
definition of progression in
myelofibrosis and, therefore, it is
not a measure used in any clinical
trials

Economic analysis

The reference case stipulates that the
cost-effectiveness of treatments
should be expressed in terms of
incremental cost per quality-adjusted
life year

The reference case stipulates that the
time horizon for estimating clinical and
cost-effectiveness should be
sufficiently long to reflect any
differences in costs or outcomes
between the technologies being
compared

The reference case has been
adhered to (Section B.3.2).

Not applicable.
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Final scope issued by NICE Decision problem addressed in Rationale if different from the
the company submission final NICE scope

Costs will be considered from an NHS
and Personal Social Services
perspective. The availability of any
patient access schemes for the
intervention or comparator
technologies will be taken into
account

Key: BAT, best available therapy; NHS, National Health Service; NICE, National Institute for Health and Care Excellence; RBC, red blood cell transfusion.
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B.1.2. Description of the technology being appraised

A summary description of fedratinib, including details of its mechanism of action and

marketing authorisation, is provided in Table 2.

Appendix C provides a draft summary of the product characteristics.

Table 2: Technology being appraised

UK approved name and
brand name

Fedratinib (INREBIC®)

Mechanism of action

Fedratinib is an oral kinase inhibitor with activity against
wild-type and mutationally activated JAK2.

Fedratinib selectively inhibits JAK2, with higher inhibitory
activity for JAK2 over family members JAK1, JAK3 and
TYK2. Fedratinib is a more selective inhibitor of JAK2 than
ruxolitinib which inhibits both subtypes, JAK1 and JAK2.

Abnormal activation of JAK2 is associated with

myeloproliferative neoplasms, including primary
myelofibrosis, essential thrombocythaemia and

polycythaemia vera.

In cell models expressing mutationally active JAK2,
fedratinib reduced phosphorylation of STAT proteins,
inhibited cell proliferation and induced apoptotic cell
death. In mouse models of JAK2-driven myeloproliferative
disease, fedratinib blocked phosphorylation of STAT 3/5
and improved survival, white blood cell counts,
haematocrit, splenomegaly and bone marrow fibrosis.

Marketing authorisation

A marketing authorisation application for the indication
below was submitted to the EMA in
The anticipated date of CHMP positive opinion is

and the anticipated date of regulatory approval

is

Indications and any
restriction(s) as described
in the summary of product
characteristics (SmPC)

The anticipated indication for fedratinib is:

10° /L at

Method of administration
and dosage

Fedratinib is administered orally as a single daily dose of
400 mg (four 100 mg tablets) taken with or without food

Additional tests or
investigations

Thiamine levels in patients should be assessed before
starting treatment with fedratinib and during treatment as
clinically indicated (e.g. each month for the first 3 months
and every 3 months thereafter). Fedratinib treatment
should not be started in patients with thiamine deficiency
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List price and average cost £-
of a course of treatment

Patient access scheme I

(if applicable)

Key: CHMP, Committee for Medicinal Products for Human Use; EMA, European Medicines
Agency; JAK, Janus kinase; STAT, signal transducer and activator of transcription.

B.1.3. Health condition and position of the technology in the

treatment pathway

B.1.3.1 Overview of the disease

Myelofibrosis is a rare haematological disorder characterised by abnormal
cytopenias, bone marrow fibrosis and extramedullary haematopoiesis; often resulting
in splenomegaly, constitutional symptoms and shortened survival."-?2 Most patients
with myelofibrosis have a mutation that results in constitutive activation of the
JAK/Signal Transducer and Activator of Transcription (STAT) signalling pathway.> 4
Activation of this pathway results in cell proliferation, inhibition of cell death, and
clonal expansion of myeloproliferative malignant cells. The abnormal proliferation of
pluripotent haematopoietic stem cells that release inflammatory cytokines and
growth factors in the bone marrow leads to marrow fibrosis. Progressive bone
marrow fibrosis results in release of the malignant stem cells into the circulation and
may result in extramedullary haematopoiesis — manifesting as splenomegaly.
Extramedullary haematopoiesis is not able to fully compensate for the loss of
production of blood cells in the bone marrow; as a result, patients experience a
decrease in one or more blood cell types, i.e. cytopenias (most commonly anaemia
and thrombocytopenia). Myelofibrosis may also undergo transformation to acute

myeloid leukaemia (AML).°

The disease can present as primary myelofibrosis or secondary to polycythaemia
vera or essential thrombocythaemia. Myelofibrosis is diagnosed and stratified by risk
using one of the following scoring systems — the International Prognostic Scoring
System (IPSS), the Dynamic International Prognostic Scoring System (DIPSS) or
DIPSS Plus.® These are used to classify patients into one of four risk groups (low,
intermediate-1, intermediate-2, and high-risk) based on factors such as age,

presence of constitutional symptoms, and haematological parameters.
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Approximately half of patients with myelofibrosis are found to have either
intermediate-2 or high-risk myelofibrosis’, which is associated with a poor overall

prognosis and very limited survival time (see below).®

B.1.3.2 Epidemiology and prognosis

Myelofibrosis typically occurs more frequently with increasing age, with the median
age at diagnosis being approximately 65 years.®'" It impacts slightly more men than
women (62%).° Epidemiological estimates for myelofibrosis in UK patients suggest a
prevalence of 2.2/100,000 and an incidence of 0.4/100,000.” This suggests that the
total population size of people with myelofibrosis is 1,537, half of which are expected

to be intermediate-2 and high risk.

Patients within these risk groups represent a population with considerably worse
outcomes compared to patients with intermediate-1 or low risk disease.% 13 14
Currently, only ruxolitinib is recommended by NICE for use in patients with
intermediate-2 or high-risk disease.” When patients become relapsed, refractory or
intolerant to treatment, survival outcomes are poor with several published reports
demonstrating a median overall survival (OS) of 13—16 months post ruxolitinib
treatment (see Table 47).” 157 The poor survival outcomes in these patients are
attributable to the lack of effective treatment options in the relapsed, refractory and
intolerant to ruxolitinib setting, with many patients on suboptimal treatment (see
Clinical pathway of care).' 6 Data from clinical trials indicate that the majority of
patients who are relapsed and refractory to ruxolitinib continue suboptimal ruxolitinib

treatment with limited benefits in the absence of other active treatment options.*142

The size of the intermediate-2 and high-risk population who are relapsed, refractory
and intolerant to ruxolitinib in the UK is uncertain. The Haematological Malignancy
Research Network (HMRN) measured treatment outcomes in [l patients newly
diagnosed with primary myelofibrosis (JJl|%) and secondary myelofibrosis (%)
between 1 September 2004 and 31 August 2017 in the Yorkshire and the Humber &
Yorkshire Coast Cancer Networks.'? As of 2020, estimates captured in the HMRN
analysis indicate that B patients had initiated ruxolitinib treatment since its EMA
marketing authorisation in 2012.'2 It is known the proportion of myelofibrosis patients

initiated on, or maintained on ruxolitinib therapy in the UK has changed considerably
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since 2017, following the review of ruxolitinib from the Cancer Drugs Fund by NICE.”
The HMRN figure may not be considered representative of UK clinical practice, given
that the estimated uptake of ruxolitinib following its approval and licencing was not

observed in HMRN data (see Appendix N). Additionally, there is increasing evidence
to suggest that current clinical practice is to maintain patients on ruxolitinib treatment

after loss of response (see Section B.1.3.4).

In the HMRN dataset, . patients discontinued treatment with ruxolitinib, The
median time to ruxolitinib discontinuation in these patients was [} years, and the

median overall survival from the end of ruxolitinib treatment was _ (Figure

1).

During an advisory board held on 8 April 2020, clinicians substantiated that patients
who continue suboptimal ruxolitinib have poor outcomes, including survival. This
highlights the need for a new treatment that improves outcomes in patients who are

relapsed, refractory and intolerant to ruxolitinib.

Figure 1: Kaplan—Meier estimates of OS from time of discontinuation of

ruxolitinib in HMRN patients
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Key: HMRN, Haematological Malignancy Research Network; OS, overall survival.

B.1.3.3 Physical and psychological burden of disease

Over 80% of myelofibrosis patients experience splenomegaly, while other clinical
manifestations of myelofibrosis include symptoms associated with cytopenias (> 35%
of patients), fatigue (> 90%), and constitutional symptoms (~ 30%)."® Myelofibrosis is
associated with a range of debilitating symptoms that may worsen as the disease
progresses and can have a major impact on health-related quality of life (HRQoL)." %
'® These stem from the pathological changes in haematopoiesis and the bone
marrow, as described above. Splenomegaly can lead to abdominal pain, early satiety
and portal hypertension; while progressive bone marrow fibrosis leads to worsening
cytopenias, particularly thrombocytopenia and anaemia.! Anaemia is associated with
fatigue, weakness, palpitations, bone pain and dyspnoea’, while cytopenias such as
thrombocytopenia and neutropenia result in complications such as petechiae and
infection respectively. The risk of cytopenias increases with disease progression,
resulting in more severe symptoms and an increased risk of leukaemic

transformation.

While extramedullary haematopoiesis predominantly occurs in the spleen and liver, it
can also occur in other organs resulting in further complications such as chronic

headache, spinal cord compression and pleural effusions.’

There are also a range of constitutional symptoms that result from abnormal cytokine
production related to the proliferation of progenitor cells. These include fatigue,

pruritis, night sweats, fever and cachexia (leading to weight loss) (Figure 2).7.2.20

Approximately 10-20% of primary myelofibrosis patients will progress to AML.?!
These patients have dismal outcomes, with OS ranging from 3 to 8 months and a 1-

year survival rate of 5-10%.°
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Figure 2: Myelofibrosis is associated with a range of debilitating symptoms
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Source: Adapted from Mesa, 201620 2225

Studies reporting on the impact of myelofibrosis symptoms on HRQoL suggest that
myelofibrosis particularly impacts physical and social function, and this impact
increases with disease progression.’® 2026 The negative effect on HRQoL
experienced by patients with myelofibrosis is comparable with that reported for
patients with recurrent cancer and represents a clinically meaningful reduction in the
European Organisation for Research and Treatment of Cancer Core Quality of Life
Questionnaire (EORTC QLQ-C30) global health score (GHS) compared with the
general population.'® Many patients reduce their working hours or take early

retirement because of myelofibrosis.?% 27 28

In patients that have been treated with ruxolitinib, the physical and psychological
burden of myelofibrosis is particularly pronounced. A comparison of the HRQoL at
baseline for JAK-naive patients from one of the ruxolitinib pivotal trials, COMFORT-
112°, with baseline data for ruxolitinib-exposed patients included in the fedratinib
JAKARTA-2 trial suggests that HRQoL is worse in patients who have been treated
with ruxolitinib. Both studies assessed HRQoL using the EORTC QLQ-C30. The
GHS score at baseline was 56 for patients naive to ruxolitinib, versus 45 in patients
previously exposed to ruxolitinib in JAKARTA-2 (see Section B.2.6). Both were lower

than has been reported for the general population, a GHS score of 66.%°
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B.1.3.4 Clinical pathway of care

Allogeneic stem cell transplant (ASCT) is the only potentially curative treatment for
myelofibrosis; however, it is only suitable for people who are fit enough to undergo
treatment as it is associated with considerable morbidity and mortality.3" ASCT is
generally only considered for patients with intermediate-2 or high-risk myelofibrosis,

of which only 5-10% will meet eligibility criteria for such an intensive therapy.3? 33

Other treatment options aim to relieve debilitating symptoms, particularly
splenomegaly and cytopenia, and improve HRQoL. This includes targeted therapy
with JAK inhibitors such as ruxolitinib. Ruxolitinib is the only targeted treatment
currently approved for myelofibrosis by the European Medicines Agency (EMA) and
is used to improve disease-related splenomegaly or symptoms and prolong survival
in patients ineligible for curative treatment with ASCT.34 35 Similarly, ruxolitinib is the
only targeted treatment recommended for use in myelofibrosis patients (with

intermediate-2 and high-risk disease) in clinical practice in the UK.”

There are considerable limitations associated with treatment with ruxolitinib. Of
patients treated with ruxolitinib in clinical trials so far, only 28-42% have achieved
the primary endpoint of 35% or more spleen volume reduction (SVR) from
baseline.?8: 3637 Reports from the COMFORT long-term follow up trials state more
than 50% of patients discontinue ruxolitinib treatment after 3—5 years38, however, this
may not be reflective of UK clinical practice. Feedback from UK clinicians at an
advisory board revealed that many patients continue to receive suboptimal treatment
with ruxolitinib, despite being relapsed or refractory (Figure 3). Reasons for this
include the lack of treatment options and concerns regarding the potential for a pro-
inflammatory state and acute deterioration of the patient due to ruxolitinib
withdrawal.'® 3° These withdrawal symptoms include acute relapse of disease
symptoms, accelerated splenomegaly, worsening of cytopenias, and occasional

haemodynamic decompensation (including a septic shock-like syndrome).4°
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Figure 3: Schematic representation of the current treatment duration in those

that respond to ruxolitinib

Relapsed / Refractory to ruxolitinib

Ruxolitinib treatment duration in Suboptimal

myelofibrosis treatment

Initiate ruxolitinib

Eligible fedratinib population

Key: BAT, best available therapy

This continuation of suboptimal ruxolitinib in UK clinical practice aligns with
observations from PERSIST-2 and SIMPLIFY-2, where considerable proportions of
patients in the BAT arms were receiving ruxolitinib (45% and 89%, respectively).!- 42
BAT includes treatment options that are largely supportive and do not significantly
alter the course of the disease. These may also include treatments such as
hydroxycarbamide, other chemotherapies, androgens, splenectomy, radiation

therapy, erythropoietin and red blood cell transfusion.

Patients relapsed and refractory to ruxolitinib have a reduced life expectancy, with an
estimated median OS of 13—16 months following discontinuation.” '5-17 Data on
survival in patients who continue suboptimal ruxolitinib is uncertain; however, it is not
expected to be significantly greater than observed in the literature, which is
supported by clinical experts'®. There is limited data reported that indicate 21% of
patients died at week 24 in those who continue suboptimal ruxolitinib as part of
BAT'8,

Given that there are currently not any disease-modifying treatment options available

to UK patients no longer responding to ruxolitinib, the introduction of fedratinib to the
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pathway of care would provide an opportunity for targeted therapy in a patient

population otherwise associated with poor survival outcomes.

The clinical pathway of care for patients with myelofibrosis in England, and potential

position of fedratinib within this pathway, is summarised in Figure 4.

Figure 4: Clinical pathway of care for intermediate-2 and high-risk

myelofibrosis patients in England

Treatment with
ASCT

Yes
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P 3
Treatment with ! Ruxolitinib 1
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Key: ASCT, allogenic stem cell transplant; BAT, best available therapy; ET, essential
thrombocythaemia; Int, intermediate; PV, polycythaemia vera; RBC, red blood cell transfusion.

B.1.3.5 Unmet medical need

In the current clinical pathway of care, ruxolitinib is the only targeted treatment
available and is associated with low response rates, with less than half of patients in
clinical trials achieving the primary endpoint.2® 36 In patients that do respond, many
will become relapsed or refractory to ruxolitinib over time. In lieu of alternative
treatment options, relapsed and refractory patients remain on suboptimal therapy.'®
39 Qutcomes in patients no longer responding to ruxolitinib are poor, with a loss of
response associated with worse symptoms and an increased spleen size — causing
detriments to HRQoL. There is a significant unmet need for a new therapy to
address this and provide an alternative treatment option so that clinicians do not

have to resort to using limited healthcare resources for suboptimal treatment.
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Fedratinib, a targeted and novel therapy, offers an effective treatment option that has
shown a clinically meaningful response in patients who have been treated with
ruxolitinib. These benefits lead to considerable HRQoL and survival improvements,

in a patient population that would otherwise experience poor outcomes.

B.1.4. Equality considerations

No potential equality considerations have been raised for the use of fedratinib in

myelofibrosis patients.
B.2. Clinical effectiveness

B.2.1. Identification and selection of relevant studies

See Appendix D for full details of the process and methods used to identify and

select the clinical evidence relevant to the technology being appraised.

In summary, a systematic literature review (SLR) was conducted for primary
intervention trials (randomised controlled trials [RCTs] and prospective non-RCTs)
assessing the efficacy and safety of fedratinib or comparator therapies in patients

with myelofibrosis.

The SLR identified two key studies that evaluated fedratinib as an active

intervention:

e The Phase lll trial, JAKARTA, investigated the safety and efficacy of fedratinib in
the ruxolitinib-naive population

e The Phase Il trial, JAKARTA-2, investigated the safety and efficacy of fedratinib in
patients previously treated with ruxolitinib

The SLR also identified studies investigating the use of BAT in patients with
myelofibrosis treated with ruxolitinib. These findings have informed the indirect

treatment comparison (ITC) of fedratinib versus BAT (see Section B.2.9).
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B.2.2. List of relevant clinical effectiveness evidence

The clinical development programme for fedratinib includes two key studies.
JAKARTA was a Phase lll, double-blind, placebo-controlled study of 289 patients
with intermediate-2 or high-risk primary myelofibrosis, post-polycythaemia vera
myelofibrosis or post-essential thrombocythaemia myelofibrosis. JAKARTA-2 was a
Phase II, open-label, single-arm study of 97 patients previously treated with
ruxolitinib and with intermediate or high-risk primary myelofibrosis, post-
polycythaemia vera myelofibrosis or post-essential thrombocythaemia myelofibrosis
(Table 3).

As JAKARTA-2 provides direct evidence for fedratinib in a patient population who
have been treated with ruxolitinib, it forms the key source of clinical and economic

evidence in this submission and is described in detail in the following sections.

Further details regarding the results for JAKARTA can be found in Appendix D.
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Table 3: Clinical effectiveness evidence

Trial number
(acronym)

NCT01523171 (JAKARTA-2)

NCT01437787 (JAKARTA)

Study design

A Phase Il, multicentre, open-label, single-arm study

A Phase lll, multicentre, randomised, double-blind,
placebo-controlled, three-arm study

Population

97 patients previously treated with ruxolitinib and with
a current diagnosis of intermediate-1 with symptoms,
intermediate-2, or high-risk primary myelofibrosis,
post-polycythaemia vera myelofibrosis or post-
essential thrombocythaemia myelofibrosis

289 patients with intermediate-2 or high-risk
primary myelofibrosis, post-polycythaemia

vera myelofibrosis or post-essential
thrombocythaemia myelofibrosis with splenomegaly

Intervention(s)

400 mg fedratinib

400 mg and 500 mg fedratinib

for marketing
authorisation

model

Comparator(s) None Placebo
Indicate if trial Yes v Indicate if trial used Yes v Yes Indicate if trial used | Yes
supports application in the economic in the economic

No No No v No v

model

Rationale for use/non-
use in the model

Used in the model as the primary source of evidence
for fedratinib in ruxolitinib-exposed patients

Used only where necessary in the model to fill data gaps

Reported outcomes
specified in the
decision problem

¢ Spleen size

o Symptom relief

e Overall survival

o Response rate

¢ Haematological parameters

¢ Adverse effects of treatment
¢ Health-related quality of life

e Spleen size

e Symptom relief

e Overall survival

e Response rate

¢ Haematological parameters
e Adverse effects of treatment
¢ Health-related quality of life

All other reported
outcomes

e Duration of response

e Duration of response
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B.2.3. Summary of methodology of the relevant clinical

effectiveness evidence

JAKARTA-2 was a Phase II, multicentre, open-label, single-arm study that evaluated
the efficacy of a once daily, 400 mg dose of fedratinib in 97 patients previously
treated with ruxolitinib.3” The study included adult patients aged = 18 years with a
current diagnosis of intermediate-1 with symptoms, intermediate-2, or high-risk
primary myelofibrosis, post-polycythaemia vera myelofibrosis or post-essential
thrombocythaemia myelofibrosis. Risk categorisation was carried out using the IPSS

or DIPSS in patients enrolled after Protocol Amendment 3.

Patients included in JAKARTA-2 were defined as resistant or intolerant to ruxolitinib
by investigator assessment.*? Resistance to ruxolitinib was recorded as either an
absence of response, disease progression (increase in spleen size during ruxolitinib
treatment) or loss of response at any time during ruxolitinib treatment. Ruxolitinib
intolerance was recorded as haematological toxicity (anaemia, thrombocytopenia,
other) or non-haematological toxicity. Patients had to have received ruxolitinib
treatment for = 14 days and have discontinued ruxolitinib for = 14 days prior to

receiving fedratinib.

The JAKARTA-2 trial design consisted of a screening period of up to 28 days,
followed by a treatment phase of six 28-day cycles of fedratinib (24 weeks) and a
follow-up visit (approximately 30 days following the last dose of fedratinib).3” Patients
could remain on fedratinib until disease progression or unacceptable toxicity (Figure
5).
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Figure 5: JAKARTA-2 study design

Patients could remain on drug
until disease progression or
unacceptable toxicity
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Key: BL, baseline; CT, computed tomography; ECOG PS, Eastern Cooperative Oncology Group
Performance Status; EOCG6, End of Cycle 6; EOT, end of treatment; ET, essential thrombocythaemia;
Int, Intermediate; MF, myelofibrosis; MF-SAF, MF Symptom Assessment Form; MRI, magnetic
resonance imaging; PV, polycythaemia vera; QD, once daily; TSS, total symptom score.

Notes: *, permitted dose escalation is 400—600 mg/day (dose up-titration permitted if < 50% reduction
in spleen size by palpation at the end of Cycles 2 and 4); 1, baseline occurred within 14 days of the
first fedratinib dose.

Source: Harrison et al. 2019.4

The primary outcome measure in JAKARTA-2 was spleen response, defined as the
proportion of patients with a = 35% SVR from baseline at the End of Cycle 6
(EOCS6).%" This was measured using magnetic resonance imaging (MRI) or
computed tomography (CT) and assessed by blinded central review. Splenomegaly
is the main physical feature of myelofibrosis and the cause of many symptoms
associated with the disease. As such, SVR is a key treatment goal in myelofibrosis
(see Section B.2.13).

Secondary outcomes measured in JAKARTA-2 include*3:

e Spleen response rate (= 35% SVR) at End of Cycle 3 (EOC3)
e Duration of spleen response

e Percent change of spleen volume at EOC3 and EOC6

e Spleen response rate by palpitation at EOC3 and EOC6

e Symptom response rate (= 50% reduction in total symptom score [TSS]) at EOC6

Company evidence submission template for fedratinib for splenomegaly and symptoms in
myelofibrosis ID1501

© Celgene, a BMS Company (2020). All rights reserved 24 of 195



Patient-reported outcomes were measured using the Myelofibrosis Symptom
Assessment Form (MF-SAF) as an indicator of the effect of fedratinib on symptoms
of myelofibrosis and patients’ symptom response rates.** The EORTC QLQ-C30 was
also measured as an exploratory endpoint to capture changes in patients’ HRQoL
over time. This included measurements of changes to global domains of EORTC

QLQ-C30, as well as functional and symptom domains specific to myelofibrosis.

Other clinically relevant exploratory measures included OS and subgroup analyses
of the efficacy of fedratinib in patients based on demographic factors and baseline
disease characteristics, platelet count at baseline, and patients resistant versus

intolerant to ruxolitinib.43

The safety of fedratinib was assessed by measuring the incidence of treatment-
emergent adverse events (TEAE) and changes from baseline in clinical laboratory

parameters and vital signs.*3

On 14 November 2013, all fedratinib studies (including JAKARTA-2) were put on a
clinical hold due to eight suspected cases of Wernicke’'s encephalopathy (WE) in the
fedratinib clinical programme.*® WE is the presence of neurological symptoms that
arise from thiamine deficiency. JAKARTA-2 was subsequently suspended and
patients were discontinued from fedratinib treatment and required to initiate thiamine
supplementation as a preventative measure.*® As a result, some patients did not

reach EOCEG in the treatment phase of the study.

Based on experts’ review, there was a consensus of a clear diagnosis of WE in one
out of the eight suspected patients, with the other diagnoses remaining uncertain or
inconclusive.*® WE was found not to be due to a direct pharmacological effect of
fedratinib on thiamine absorption or processing, but a consequence of
gastrointestinal adverse events (AEs) in undernourished patients.*3 As such, the
Food and Drug Administration (FDA) lifted the clinical hold on fedratinib in 2017. The
risk of developing WE can be mitigated with routine thiamine monitoring and
thiamine replacement, so that patients are able to utilise the clinical benefit offered
by fedratinib.

A summary of the methodology of JAKARTA-2 is provided in Table 4.
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Table 4: Summary of methodology

Trial number (acronym)

NCT01523171 (JAKARTA-2)

Location

JAKARTA-2 was conducted in 42 sites in nine countries, including one site in the UK

Eligibility criteria for
participants

Key inclusion criteria:

¢ Patients who previously received ruxolitinib therapy for the treatment of primary myelofibrosis, post-
polycythaemia vera myelofibrosis or post-essential thrombocythaemia myelofibrosis for at least 14 days
(unless the patient discontinued due to intolerance or allergy within 14 days)

¢ Palpable splenomegaly (= 5 cm below the left costal margin)
e ECOG Performance Status of 2 or less, and life expectancy of 6 months or more
Key exclusion criteria:

¢ Received any chemotherapy, including ruxolitinib, within 14 days before the start of the study (except
hydroxycarbamide, which was permitted within 1 day of initiation of fedratinib)

¢ A history of other malignancies
o Platelet count of <50 x 10° /L

Settings and locations
where the data were
collected

Steps taken to ensure the accuracy and reliability of the clinical study data included regular site monitoring visits
to review study progress, investigator and patient compliance with the protocol requirements, and any emergent
problems

Data entry and validation were carried out using standard validated remote data capture computer software
(Oracle Clinical RDC Version 4.6). Data were stored in an Oracle database on a UNIX server. Data entry was
performed directly from the investigator site from the data source documents and signed electronically by the
authorised site personnel. Any modification in the database was traced using an audit trail

Trial drugs

400 mg fedratinib was given orally, once daily. If there was a lack of adequate spleen response, the fedratinib
dose could be titrated upwards in 100 mg/day increments up to a maximum of 600 mg/day

Study treatment continued until disease progression or unacceptable toxicity

Company evidence submission template for fedratinib for splenomegaly and symptoms in myelofibrosis ID1501

© Celgene, a BMS Company (2020). All rights reserved 26 of 195




Permitted and
disallowed
concomitant
medication

Patients could not receive any other drug treatment for their disease while on study. Treatment with cytotoxic or
immunosuppressive therapy, including hydroxycarbamide or systemic corticosteroids (i.e. > 10 mg/day
prednisone or equivalent for > 5 days) was prohibited. Use of any other investigational agents during the study
was prohibited.

The following medications were not to be used prior to inclusion: any chemotherapy, immunomodulatory drug
therapy (e.g. thalidomide, interferon-a), anagrelide, immunosuppressive therapy, corticosteroids > 10 mg/day
prednisone or equivalent, or growth factor treatment (e.g. erythropoietin), or hormones (e.g. androgens, danazol)
within 14 days prior to initiation of fedratinib; and darbepoetin within 28 days prior to initiation of fedratinib

Primary outcome
(including scoring
methods and timings
of assessments)

The primary outcome, spleen response rate, was defined as the proportion of patients with a = 35% SVR at
EOCES relative to baseline, as measured by MRI/CT scan. The MRI/CT scans were reviewed by an independent
central imaging laboratory, where reviewers were blinded to the fedratinib doses.

Other outcomes used
in the economic
model/specified in the
scope

Secondary efficacy assessments:

e Spleen response rate, defined as the proportion of patients with a 2 35% SVR at EOCS3, relative to baseline,
as measured by MRI/CT scan

o Duration of spleen response as measured by MRI/CT

¢ Spleen volume and percent change of spleen volume at EOC3 and EOC6 from baseline as measured by
MRI/CT

¢ Proportion of patients with a = 50% reduction in spleen size by palpation at EOC3 and EOCS, relative to
baseline

e Symptom response rate, defined as the proportion of patients with = 50% reduction in the TSS at EOC6
relative to baseline

Key exploratory assessments:
o OS, defined as the proportion of patients alive at the time of final analysis
e Change in HRQoL using EORTC QLQ-C30 V3.0
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Pre-planned subgroups | Analyses of spleen volume reduction and symptom response rate were measured in pre-planned subgroups of:
e Demographic factors and baseline disease characteristics

e Platelet count at baseline (< 100 x 10°%L or = 100 x 10°/L)

e Patients resistant versus intolerant to ruxolitinib

Key: CSR, clinical study report; CT, computed tomography; ECOG, Eastern Cooperative Oncology Group; EOC3, end of Cycle 3; EOCB6, end of Cycle 6;
HRQoL, health-related quality of life; MRI, magnetic resonance imaging; OS, overall survival; SVR, spleen volume reduction; TSS, total symptom score.
Source: Harrison et al. 2017% and JAKARTA-2 CSR.#3
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B.2.3.1 Baseline demographics

The demographics and baseline disease characteristics in JAKARTA-2 are
representative of a group of patients with advanced myelofibrosis and a high disease
burden, with the majority (79.4%) of patients having received = 2 prior anticancer

therapies.

Of patients enrolled in JAKARTA-2, there were comparable proportions of men
(55%) and women (45%), most patients were White (94.8%)*® and the median age
was 67 years.3” The largest proportion of patients (55%) had been diagnosed with
primary myelofibrosis, followed by post-polycythaemia vera (26%) and post-essential
thrombocythaemia (20%).3” At baseline, the majority of patients had an Eastern
Cooperative Oncology Group Performance Status (ECOG PS) of 0 (26.8%) or 1
(46.4%), while 23.7% of patients had an ECOG PS of 2.43 Almost all patients
(95.9%) had constitutional symptoms (night sweats, itching, abdominal discomfort,
abdominal pain, early satiety or bone pain) prior to starting treatment with
fedratinib.*3 Patients had advanced disease at baseline, with a median baseline

spleen volume of 2,894 ml — 12 times that of the normal spleen.4®

The most frequent myelofibrosis risk categories, as defined by IPSS or DIPSS
following a protocol amendment, were intermediate-2 risk (48%) and high-risk (35%),
while intermediate-1 risk with symptoms (17%) was less frequent.3” As ruxolitinib is
only recommended by NICE for use in patients with intermediate-2 and high-risk
disease, and this submission focuses on patients who have been treated with
ruxolitinib, JAKARTA-2 reflects a slightly broader demographic than the target
population given that it includes 16 patients with intermediate-1 disease. Analyses of
the clinical and cost-effectiveness of fedratinib from JAKARTA-2 have been adjusted
to consider removal of these intermediate-1 patients. These analyses demonstrated

a clinical benefit that was consistent with the primary analysis.

A summary of the baseline characteristics in JAKARTA-2 is provided in Table 5.
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Table 5: Baseline characteristics (JAKARTA-2, ITT population)

Patients (N=97)

Median age, years (range) 67 (38, 83)
Sex, n (%)
Male 53 (55%)
Female 44 (45%)
Race, n (%)?
White 92 (94.8%)
Black 1(1.0%)
Asian 4 (4.1%)

Median weight, kg (range)

73.0 (47.0, 105.7)

Disease type, n (%)

Primary myelofibrosis 53 (55%)

Post-polycythaemia vera 25 (26%)

Post-essential thrombocythaemia 19 (20%)
Risk status, n (%)°

Intermediate-1 16 (17%)

Intermediate-2 47 (48%)

High-risk 34 (35%)
Median time since diagnosis, years (range) 4.1 (0.3, 24.5)
JAK2 mutational profile, n (%)

Wild-type 29 (30%)

Mutant 61 (63%)

Missing 7 (7%)
RBC transfusion dependence status, n (%)°

Yes 14 (14%)

No 83 (86%)
Platelet count, n (%)

<50 x 10°/L 1 (1%)

250 x 10%/L to <100 x 10°/L 32 (33%)

2100 x 10%L 64 (66%)
Haemoglobin level, n (%)

<10 g/dL 51 (53%)

210 g/dL 46 (47%)
ECOG, n (%)

0 26 (26.8%)

1 45 (46.4%)

2 23 (23.7%)

Missing 3 (3.1%)
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Patients (N=97)

Constitutional symptoms¢

Yes 93 (95.9%)
No 4 (4.1%)
Median baseline spleen volume, ml (range) 2894 (737, 7815)
Median baseline spleen size, cm (range)® 18 (5, 36)

Key: CT, computed tomography; DIPSS, Dynamic International Prognostic Scoring System;
ECOG, Eastern Cooperative Oncology Group; IPSS, International Prognostic Scoring System; ITT,
intention-to-treat; JAK2, Janus kinase 2; MPN-SAF, myeloproliferative neoplasm symptom
assessment form; MRI, magnetic resonance imaging; RBC, red blood cell.

Notes: Spleen volume was measured by MRI/CT scan and reviewed in a blinded fashion by a
central imaging laboratory. Spleen size was measured by palpation (i.e. length in cm). 2, the race
categories in the electronic case report form were Caucasian/White, Black, Asian/Oriental and
other. The race categories in this table were standardised for consistency across fedratinib clinical
study reports. Race ‘other’ is not presented because there were no patients in the category; °, risk
category per IPSS or DIPSS for patients enrolled after Protocol Amendment 3; ¢, receiving = 2
units/month of RBC transfusions over 3 months prior to first dose; 9, a subject had constitutional
symptoms if any of the symptoms in the baseline MPN-SAF (night sweats, itching, abdominal
discomfort, abdominal pain, early satiety, bone pain) had a value greater than zero; ¢, below lower
coastal region.

Source: Harrison et al. 2017%, Harrison et al. 2019,%, Harrison et al. 2020,%6 and JAKARTA-2
CSR.*%

B.2.3.1.1 Prior myelofibrosis treatment

Patients in JAKARTA-2 were heavily pre-treated, with [JJl|% having received at least
two prior anticancer therapies and -% having received at least four prior
anticancer therapies.*? All 97 patients enrolled in the study had received prior
treatment with ruxolitinib, with a median exposure of 10.7 months.*® Besides
ruxolitinib, the most common anticancer therapy was hydroxycarbamide, received by
Bl of patients 43

Of the patients enrolled and treated in JAKARTA-2, the majority (66%) were resistant
to ruxolitinib, a third (33%) were intolerant to ruxolitinib and one patient (1%) was

neither resistant nor intolerant and was categorised as ‘other: lack of efficacy’.
A summary of the reasons for ruxolitinib discontinuation is provided in Table 6.

Table 6: Reasons for ruxolitinib discontinuation by investigator assessment
(JAKARTA-2, ITT population)

Fedratinib 400 mg (N = 97)
Ruxolitinib resistance, n (%)? 64 (66%)
Lack of response 24 (25%)
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Fedratinib 400 mg (N = 97)

Disease progression 15 (16%)

Loss of response 25 (26%)

Ruxolitinib intolerance, n (%) 32 (33%)

Haematological toxicity 25 (26%)

Thrombocytopenia 13 (13%)
Anaemia 9 (9%)
Other 3 (3%)
Non-haematological toxicity 7 (7%)
Other: lack of efficacy, n (%)P 1(1%)

Key: eCRF, electronic case report form; ITT, intent to treat.

Notes: 2, the investigator’s opinion was recorded on the relevant eCRF pages as:

— Resistance: lack of response (absence of response), disease progression (spleen size increase
during ruxolitinib treatment), loss of response at any time during ruxolitinib treatment;

— Intolerance: haematological toxicity (anaemia, thrombocytopenia, other), non-haematological
toxicity. ®, one patient was neither resistant nor intolerant per investigator's assessment and was
categorised under ‘other: lack of efficacy’.

Source: Harrison et al. 20204

B.2.3.2 JAKARTA-2 reanalysis
JAKARTA-2 was initiated shortly after the approval of ruxolitinib; therefore, the

criteria for defining ruxolitinib resistance or intolerance were not yet well defined.*3
Patients in the original protocol were classified as resistant or intolerant to ruxolitinib
per the investigators’ assessments. A reanalysis of the efficacy of fedratinib in
JAKARTA-2 was performed on patients determined to be relapsed or refractory or
intolerant to ruxolitinib, based on criteria recommended by myelofibrosis experts
from the US and EU at an advisory board meeting and later discussed with health

authorities.*”

These more stringent definitions of ruxolitinib failure are presented in Table 7. The
criteria are currently being used in ongoing studies of myelofibrosis in patients that

have been treated with ruxolitinib.

Table 7: Ruxolitinib failure criteria

ITT population (N = 97) Ruxolitinib failure cohort (n = 79)
Ruxolitinib treatment for 2 14 days and Relapsed: ruxolitinib treatment for = 3
resistant or intolerant to ruxolitinib per months with regrowth, defined as <10%
investigator discretion: SVR or < 30% decrease in spleen size from
baseline, following an initial response
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ITT population (N = 97) Ruxolitinib failure cohort (n = 79)

¢ Resistant: no response or stable Refractory: ruxolitinib treatment for > 3
disease, evidence of disease months with < 10% SVR or <30% decrease
progression or loss of response in spleen size from baseline

¢ Intolerant: discontinuation due to Intolerant: ruxolitinib treatment for 228 days
unacceptable toxicity complicated by the development of RBC

transfusion requirement (= 2 units per
month for 2 months); or Grade = 3
thrombocytopenia, anaemia, haematoma
and/or haemorrhage while receiving
ruxolitinib

Key: ITT, intent to treat; RBC, red blood cell; SVR, spleen volume reduction.
Source: Harrison et al. 2019.44

This analysis split patients into two populations: the Stringent Criteria Cohort
comprising 79 patients who met at least one criterion from the stringent definitions
for ruxolitinib relapsed, refractory or intolerant; and the sensitivity cohort comprising
66 patients who received six fedratinib treatment cycles or discontinued before
EOCS6 for reasons other than ‘study terminated by sponsor’.#* The aim of the
sensitivity cohort analysis is to estimate fedratinib response without the impact of the

clinical hold.

A consort diagram depicting how these criteria were applied to the intent to treat
(ITT) population to generate ruxolitinib Stringent Criteria and Sensitivity Cohorts is

provided in Figure 6.
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Figure 6: Consort diagram (JAKARTA-2, reanalysis)

Ruxolitinib Resistant:
n=64*
ITT Population
N=97
Ruxolitinib Intolerant: 18 patients excluded because they
n=32* did not meet criteria for ruxolitinib
intolerance and had adequate
» ruxolitinib responses (n=3), were
missing ruxolitinib response data
Ruxolitinib Relapsed/Refractory: (n=8), or did not receive = 3
n=65 months ruxolitinib treatment (n=7)
Stringent Criteria Cohort
n=?9
Ruxolitinib Intolerant:
n=14
13 patients discontinued fedratinib
» treatment prior to cycle 6 solely
due to the fedratinib clinical hold
Ruxolitinib Relapsed/Refractory:
n=56
Sensitivity Cohort
n=66
Ruxolitinib Intolerant:
n=10

Key: ITT, intent to treat.
Source: Adapted from Harrison et al. 2019.44

The baseline characteristics of the Ruxolitinib Failure and Sensitivity Cohort are

provided in Appendix D.

B.2.4. Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

The primary objective of JAKARTA-2 was to determine efficacy of fedratinib with
regards to the reduction of spleen volume.3” Assuming 25% of patients achieved the
primary endpoint of = 35% reduction in spleen volume from baseline, 70 evaluable
patients were required to provide at least 90% power (at a one-sided 2.5% a level) to

test the null hypothesis of < 10% of patients achieving the primary endpoint.

The primary analysis of JAKARTA-2 was conducted in the per protocol (PP)
population (n = 83), defined as patients with evaluable baseline and at least one post

baseline MRI/CT scan of spleen volume (EOC3 or EOC6) and no important protocol
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deviations that could impact the efficacy outcome.*® In patients who did not reach
EOCG6 owing to the clinical hold, missing data were accounted for using the last
observation carried forward (LOCF) method. As the PP population represents a
smaller population than the ITT population, and considering the statistical limitations
of the LOCF method, the analyses in the PP population are considered supportive to

the ITT population in this submission and are presented in Appendix D.

The ITT population comprised all 97 patients enrolled in the study and provides the
largest sample size and statistically robust source for evaluations of efficacy in
JAKARTA-2. A reanalysis of JAKARTA-2 data was conducted to confirm the efficacy
of fedratinib in subsets of enrolled patients who met new stringent definitions of
ruxolitinib relapsed, refractory or intolerant (Figure 6).#6 This reanalysis established
that the efficacy of fedratinib is consistent, regardless of the relapse or refractory

criteria applied (see Section B.2.6).

In order to determine the treatment effect of fedratinib on clinically important
subpopulations, prespecified subgroup analyses were conducted. These included
subgroup analyses of patients with a platelet count of between >50 x 10%L and
<100 x 10°%/L or = 100 x 10%L at baseline, and patients resistant and intolerant to

ruxolitinib.43 44
A summary of the statistical analyses in JAKARTA-2 is provided in Table 8 below.

Table 8: Summary of statistical analyses

Trial number (acronym) | NCT01523171 (JAKARTA-2)

Hypothesis objective Fedratinib will improve spleen volume reduction in patients
with myelofibrosis that have been previously treated with
ruxolitinib

Statistical analysis Spleen responses were measured using MRI/CT and

continuous variables were summarised using descriptive
statistics (i.e. n, mean, median, SD, min, max)

A one-sided significance level of a = 0.25 was used for
hypothesis testing and Cls were calculated using the two-
sided 95% CI unless otherwise specified

Chi-squared testing was not performed due to the early
termination of the study
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Sample size, power Assuming 25% of patients achieved the primary endpoint of
calculation a = 35% reduction in spleen volume from baseline, 70
evaluable patients were required to provide at least 90%
power to test the null hypothesis of < 10% of patients
achieving the primary endpoint

Based on the COMFORT-I study results, ~ 60% of patients
receiving ruxolitinib were non-responders. Therefore, 60% of
70 evaluable patients (i.e. 42) were required to provide 80%
power to test a spleen response rate < 10% for the subgroup
of patients who did not reach the primary endpoint of spleen
response during the ruxolitinib studies

Data management, In the original analysis, the LOCF method was used to
patient withdrawals account for patients that did not meet EOC6 due to the
clinical hold

In the updated analyses presented in this submission (full
ITT population and reanalysis populations), LOCF was not
applied. A patient without a Cycle 6 assessment was
considered a non-responder

The CSR provides efficacy results in ITT and PP populations
with and without LOCF. Results from the ITT population
without LOCF are presented in Section B.2.6 as this is
considered the most robust and replicable of the datasets.
Results from the PP population with LOCF are presented in
the appendices

Key: Cl, confidence interval; CSR, clinical study report; CT, computed tomography; EOCG6, end of
Cycle 6; ITT, intent-to-treat; LOCF, last observation carried forward; max, maximum; min,
minimum; MRI, magnetic resonance imaging; n, number of observations; PP, per protocol; SD,
standard deviation; SVR, spleen volume reduction.

Source: Harrison et al. 2017%” and JAKARTA-2 CSR.3

All patients in JAKARTA-2 discontinued study treatment: 63 (65%) due to the early
termination of the study, 18 (19%) due to AEs, six (6%) due to disease progression,

three (3%) because of patient decision and seven (7%) for other reasons.3’

Further information regarding the participant flow in JAKARTA-2 is presented in
Appendix D.

B.2.5. Quality assessment of the relevant clinical effectiveness
evidence
JAKARTA-2 is generally considered a high-quality study, being conducted in

accordance with the ethical principles of Good Clinical Practice according to the

International Council for Harmonisation guidelines.*?
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A panel of independent central readers evaluated the MRI/CT imaging scans and
were blinded to reduce the potential bias in the evaluation process.*? As this was a
single-arm study, there was no risk of bias with regards to comparative evaluation.
However, the single-arm design of JAKARTA-2 has the limitation of being unable to
provide direct comparative evidence. Instead, evidence for the efficacy of fedratinib
versus BAT, in patients with myelofibrosis who have been treated with ruxolitinib, is
demonstrated by ITC (see Section B.2.9).

Potential bias may have resulted from the early termination of the fedratinib
programme.*? In particular, 65% of the patients enrolled in JAKARTA-2 were
mandated to discontinue treatment due to the early termination of the study. This
meant that many patients had missing data at EOC6 and additional populations and
analyses were undertaken to address this limitation. This included the LOCF method
in the PP population conducted in the original analyses, which provided the most
optimistic results for the efficacy of fedratinib in JAKARTA-2 (see Appendix D; note
these results were not reproducible by Celgene). Celgene conducted analyses in a
Sensitivity Cohort to address missing data at EOC6 and demonstrated that these

results were consistent with the ITT population (see Section B.2.6).

Feedback received from clinicians at an advisory board indicated that removal of
intermediate-1 patients from the ITT population of JAKARTA-2 (subsequently
referred to as the Int-2/high-risk population n = 81) provided evidence that is
representative of patients anticipated to receive fedratinib in the UK."® As such, this
population is considered a reliable indication of the clinical and economic benefit

offered by fedratinib and is presented throughout this submission.

A complete quality assessment for the JAKARTA-2 trial, based on the NICE-

recommended checklist for bias, is provided in Appendix D.
B.2.6. Clinical effectiveness results of the relevant trials

B.2.6.1 Overview

The efficacy of fedratinib in patients who have been treated with ruxolitinib has been
demonstrated in JAKARTA-2 and is supported by similar efficacy in the JAK

inhibitor-naive patient population from JAKARTA.3"-48 These results indicate that
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fedratinib is efficacious in both populations, despite patients who have been treated
with ruxolitinib being associated with more advanced myelofibrosis, a higher disease

burden, and poorer outcomes.

The efficacy of fedratinib has been confirmed with a consistent benefit in the

populations measured, including:

e The ITT population, which preserves sample size and provides the most
conservative estimate

e The Int-2/high-risk population, which reflects the patients that would receive
fedratinib in UK clinical practice

e The reanalysis: stringent criteria cohort, that applies more stringent criteria of
relapse/refractory than the ITT population

e Reanalysis: sensitivity cohort, adjusting for the impact of the clinical hold

In the ITT population of JAKARTA-2, 31% of patients achieved the primary outcome
of spleen response rate defined as 235% SVR at EOC6.46 Similarly, 27% of patients
achieved the key secondary outcome of symptom response rate defined as 250%
reduction in TSS at EOC6. An overview of the results for major endpoints in the key
populations from JAKARTA-2 and JAKARTA is provided in Table 9.

Full trial results for the ITT JAKARTA-2 population are presented in subsequent
sections. Additionally, results for SVR, TSS and SVR or TSS endpoints in the other

key populations are presented to demonstrate consistent benefit.

Supporting results from JAKARTA and the PP population with LOCF from
JAKARTA-2 are provided in Appendix D.
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Table 9: Overview of fedratinib efficacy, JAKARTA-2 and JAKARTA

Endpoint |Measure JAKARTA-2 JAKARTA

(Phase Il, previously treated with ruxolitinib) (Phase lll, ruxolitinib naive)

ITT Int-2 and Reanalysis: |Reanalysis: |ITT population

population high-risk Stringent Sensitivity

patients? Criteria Cohort®
Cohort®

Fedratinib Fedratinib Fedratinib Fedratinib Placebo Fedratinib Fedratinib

400 mg 400 mg 400 mg 400 mg (n=96) 400 mg 500 mg

(n=97) (n=81) (n=79) (n=66) (n=96) (n=97)
Spleen  |235% SVR at 31% (22, 41) | 30% (21, 42)] 36% (25, 49) 1% (0, 3)| 47% (37, 57)| 50% (40, 59)
response (EOCG6, %
rate (95% Cl)
Symptom |250% reduction | 25% (17, 35) 1 27% (17, 39)| 32% (21,45)| 7% (2, 13)| 36% (26, 46)| 34% (24, 44)
response |in TSS at EOCG6,
rate? % (95% CI)
Overall  |12-month OS | N NA I I D
survival rate, % (95% CI)

HR versus NE NE NE NE NA || |
placebo (95% Cl) I

Key: Cl, confidence interval; CSR, clinical study report; EOCG6, end of Cycle 6; HR, hazard ratio; int, intermediate; ITT, intent-to-treat; MF-SAF, myelofibrosis
symptom assessment form; NA, not assessed; NE, not estimable; OS, overall survival; TSS, total symptom score.
Notes: 2, ITT population of JAKARTA-2 minus the 16 Int-1 patients; , reanalysis of ITT data in the ruxolitinib failure cohort defined using new stringent
definitions of ruxolitinib relapsed/refractory; ¢, the sensitivity cohort estimates fedratinib response without the impact of the clinical hold; ¢, this outcome was
assessed in the MF-SAF population which was defined as patients with evaluable baseline and =1 post-baseline MF-SAF assessment. For JAKARTA-2, this
includes 90 of the ITT patients, 74 of the Stringent Criteria Cohort patients, and 62 of the Sensitivity Cohort patients. For JAKARTA, this includes 91 patients
in the fedratinib groups and 85 patients in the placebo group; ¢, symptom response rate in the Int-2/high-risk subgroup did not apply evaluable baseline and
=1 post-baseline MF-SAF assessment criteria.
Source: Harrison et al. 2020,%¢ Pardanani et al. 2015, JAKARTA-2 CSR*® and data on file.* 5
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B.2.6.2 Primary outcome: spleen response rate (= 35% SVR) at EOC6

Treatment with fedratinib is associated with a significant spleen response rate, with
31% of patients achieving 2 35% SVR at EOCG6, which the International Working
Group-Myeloproliferative Neoplasms Research and Treatment (IWG-MRT) and
European LeukemiaNet (ELN) consider an appropriate threshold for response in
patients with myelofibrosis.*¢- 5! These results were consistent in the Int-2/high-risk
subpopulation, for which 1% (95% C!I: [Jli%, %) of patients achieved = 35%
SVR at EOC6.%°

Results from the reanalysis, applying more stringent criteria of ruxolitinib relapse and
intolerance to the ITT population, found results were concordant with the ITT
population; with 30% of Stringent Criteria Cohort patients demonstrating = 35% SVR
at EOC6 (95% Cl: 21%, 42%).4¢ When removing patients who were directly impacted
by the clinical hold (i.e. the Sensitivity Cohort), 36% of patients demonstrated SVR at
EOCG6 (95% CI: 25%, 49%).

Table 10: Spleen response rates at EOC6 (2 35% SVR; JAKARTA-2)

2 35% SVR | Fedratinib 400 mg
at EOCG6, n,

% (95% CI) ITT population | Int-2/high-risk Reanalysis: Reanalysis:
° ? (n=97) patients? Stringent Sensitivity
(n=81) Criteria Cohort® | Cohort®
(n=79) (n =66)

30, 31% (22, 41) — 24, 30% (21, 42) | 24, 36% (25, 49)

Key: Cl, confidence interval; EOCB6, end of Cycle 6; int, intermediate; ITT, intent-to-treat; SVR,
spleen volume reduction.

Notes: 2, ITT population of JAKARTA-2 minus the 16 Int-1 patients; , reanalysis of ITT data in the
ruxolitinib failure cohort defined using new stringent definitions of ruxolitinib relapsed/refractory; ©,
the sensitivity cohort estimates fedratinib response without the impact of the clinical hold.

Source: Harrison et al. 202046, and data on file.°

B.2.6.3 Secondary outcome measures

B.2.6.3.1 Spleen response rate (2 35% SVR) at the EOC3
Treatment with fedratinib is associated with almost half of patients achieving = 35%

SVR at EOC3, which the IWG-MRT and ELN regard as a lasting benefit qualifying a

response.*3: %1
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The proportion of patients with =2 35% SVR at EOC3 were 40% (95% CI: 30%, 51%)
in the ITT population, 43% (95% CI: 32%, 55%) in the Stringent Criteria Cohort, and
41% (95% Cl: 29%, 54%) in the Sensitivity Cohort.4¢

B.2.6.3.2 Duration of spleen response

Treatment with fedratinib is associated with the majority of patients achieving a
duration of response longer than 9 months, although this outcome measure required

extensive censoring due to early termination.*®

For the duration of response analysis, responders were all patients who at any time
achieved = 35% SVR from baseline: this included 47 patients in JAKARTA-2 (Figure
7).46 Based on Kaplan—Meier (KM) estimates, only 25% of patients had a duration of
response of less than 9.4 months and the median duration was not reached (NR).
Median spleen volume response duration was also NR (95% CI: 7.2 months, NR) in
both the Stringent Criteria Cohort (n = 41 responders) and the Sensitivity Cohort

(n = 34 responders).

Figure 7: Kaplan—Meier plot of duration of spleen response, 2 35 SVR at any
time on study treatment (JAKARTA-2, ITT population)
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Key: ITT, intent-to-treat; SVR, spleen volume reduction.
Notes: patients at risk are shown along the horizontal axis. The duration of spleen response was
calculated from the first date of spleen response (i.e. 2 35% SVR from baseline) to the first date of
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disease progression (i.e. = 25% spleen volume increase from baseline) or death, whichever was
earlier.
Source: Harrison et al. 2020.46

B.2.6.3.3 Percent change of spleen volume at EOC3 and EOC6

Treatment with fedratinib is associated with the majority of patients achieving a
reduction in spleen volume, with an average reduction of one-third.4¢ In the ITT
population, the median percentage changes in spleen volume were -% at EOC3
(range: ) and -38.0% at EOCS6 (range: -73, -115).43.46

When considering individual changes in spleen volume for patients with
measurements at baseline and EOCB, all patients except one in the ITT population
showed a reduction in volume.*¢ In the Stringent Criteria Cohort all patients showed
a SVR (Figure 8).

Figure 8: Individual changes in spleen volume from baseline to EOC6
(JAKARTA-2, ITT and Stringent Criteria Cohort)

ITT Population Stringent Criteria Cohort

120 4 120 4
M Resistant (n = 35)

100 1 Ointolerant (n = 15)
@ Other (n=1)

M Relapsed/refractory (n=35)

Olntolerant (n=6)
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20 A 20 A
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-40 35% Reduction 40 35% Reduction

-60 -60

% Change in Spleen Volume at EOCE Relative to BL
% Change in Spleen Volume at EOC6 Relative to BL

-80 -80

-100 -100

Key: BL, baseline; EOCB6, end of Cycle 6; ITT, intent-to-treat.
Source: Harrison et al. 2020.46
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B.2.6.3.4 Spleen response rate by palpation at EOC3 and EOC6

Spleen response rate by palpation was defined as the proportion of patients with

> 50% reduction in spleen size.*3 In the ITT population of JAKARTA-2, treatment
with fedratinib was associated with considerable reductions in spleen size, with
almost one third of patients treated achieving at = 50% reduction in size, which the
IWG-MRT and ELN consider a clinically meaningful response in patients with
myelofibrosis.*® 5! In the ITT population, the proportion of patients with =2 50%
reduction in spleen size were [JJJ|% at EOC3 and 31% at EOC6 (Table 11).43.46

Of note, the patients that demonstrated = 35% SVR at EOC6 were the same patients
who demonstrated = 50% reduction in spleen size at EOC6. This supports previous

literature that suggests these outcomes are highly consistent or equivalent.52-54

Table 11: Spleen response rate by palpation (2 50% reduction in spleen size) at
EOC3 and EOC6 (JAKARTA-2, ITT population)

Fedratinib 400 mg (N=97)
EOC3
n (%) 1
95% ClI I
EOC6
n (%) 30 (31%)
95% ClI ]

Key: Cl, confidence interval; EOC3, end of Cycle 3; EOCB6, end of Cycle 6; ITT, intent-to-treat.
Notes: Spleen size was measured by palpitation (i.e. length in cm)
Source: JAKARTA-2 CSR*3, and Harrison 2020.4¢

Results in the Stringent Criteria Cohort and Sensitivity Cohort were consistent with
the ITT population, with reduction in spleen size of = 50% at EOC6 observed in 30
(31%) and 24 (36%) patients, respectively.*

B.2.6.3.5 Symptom response rate (2 50% reduction in TSS) at EOC6

The analyses of symptom response rate were performed using the MF-SAF Analysis
Population, defined as patients with an evaluable baseline assessment of modified

MF-SAF TSS, and at least one post-baseline evaluable assessment.*3 Symptom
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response rates were defined as the proportion of patients with 250% reduction in
TSS from baseline to EOCG6.

Treatment with fedratinib was associated with considerable symptom relief, with
most evaluable patients having demonstrated an improvement in TSS and more than
a quarter achieving the clinically meaningful threshold for response of = 50%
reduction.*8®! The proportion of patients in the MF-SAF Analysis Population with a

= 50% reduction in TSS at EOC6 was 27% (95% Cl: 18%, 37%). Among patients
with evaluable TSS data at baseline and EOCG6, 82% reported some decrease in

symptom severity with fedratinib.

Symptom response rates in the Stringent Criteria and Sensitivity Cohorts supported
results for the ITT Population.*¢ At EOC6, symptom response rates were 27% (95%
Cl: 17, 39) and 32% (95% CI: 21, 45), respectively (Table 12).

In order to derive the most conservative plausible estimate, and to ensure
comparability with reporting in other trials, the economic modelling for fedratinib calls
upon results for symptom response rate in the ITT population. In this population, the
proportion of patients with = 50% reduction in TSS at EOC6 was [ ([l/97).5°
The results for the Int-2/high-risk subgroup of patients were consistent with the ITT
population with [l (95% CI: ) achieving = 50% reduction in TSS at EOC6

dls1).

Table 12: Symptom response rates at EOC6 (=2 50% TSS; JAKARTA-2)

2 50% reduction in Fedratinib 400 mg
TSS at EOC6 All enrolled Int-2/high- Reanalysis: Reanalysis:
risk patients® | Stringent Sensitivity
Criteria Cohort*¢
Cohort®
MF-SAF, N 90 NA 74 62
% (95% ClI) 27% (18, 37) NA | 27% (17,39) | 32% (21, 45)
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2 50% reduction in Fedratinib 400 mg
TSS at EOC6 All enrolled Int-2/high- Reanalysis: Reanalysis:
risk patients® | Stringent Sensitivity

Criteria Cohort®
Cohort®

ITT,N 97 81 NA NA

n, % (95% Cl) I A A
I I

Key: Cl, confidence interval; CSR, clinical study report; EOCB, end of Cycle 6; int, intermediate;
ITT, intent-to-treat; MF-SAF, myelofibrosis symptom assessment form; NA, not assessed.

Notes: 2, ITT population of JAKARTA-2 minus the 16 Int-1 patients; , reanalysis of ITT data in the
ruxolitinib failure cohort defined using new stringent definitions of ruxolitinib relapsed/refractory; ©,
the sensitivity cohort estimates fedratinib response without the impact of the clinical hold; ¢,
includes patients with evaluable baseline and = 1 post-baseline MF-SAF assessment.

Source: Harrison et al. 2020, and data on file.°

Total symptom score by key symptoms

All key symptoms assessed in the MF-SAF Analysis Population in JAKARTA-2
showed an improvement at EOCG6 in half of the evaluable patients, with median

percent changes of:46

e -83% in pain under ribs on left side

e -76% in night sweats

e -51% in early satiety

e -46% in abdominal discomfort

e -44% in pruritus

o -222% in bone or muscle pain

These results indicate that treatment with fedratinib is associated with relief of many

of the constitutional symptoms of myelofibrosis.
B.2.6.4 Key exploratory outcome measures

B.2.6.4.1 Spleen or symptom response rate at EOC6

A combined endpoint of spleen or symptom response was strongly recommended as
a modelling input by experts at an advisory board, with the rationale that this
outcome would be reflective of UK clinical practice given that the two track
together.'® Spleen or symptom response rate is defined as the number of patients

achieving either =2 35% SVR or = 50% reduction in TSS.
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At EOCG6 in JAKARTA-2, treatment with fedratinib was associated with almost half of
patients achieving a spleen or symptom response rate, with generally consistent

results in ITT, Int-2/high-risk, and reanalysis cohorts (Table 13).%°

Table 13: Spleen or symptom response rates at EOC6 (2 35% SVR or 2 50%
reduction in TSS; JAKARTA-2)

2 35% SVR or 2 50% | Fedratinib 400 mg
reduction in TSS at

ITT Int-2/high- Reanalysis: Reanalysis:
() o
EOCS, n, % (95% CI) population risk patients® | Stringent Sensitivity

(n=97) (n=81) Criteria Cohort*®
Cohort® (n=66)
(n=79)

I B I e
I I I |

Key: Cl, confidence interval; CSR, clinical study report; EOCB, end of Cycle 6; int, intermediate;
ITT, intent-to-treat; MF-SAF, myelofibrosis symptom assessment form; NA, not assessed.

Notes: 2, ITT population of JAKARTA-2 minus the 16 Int-1 patients; , reanalysis of ITT data in the
ruxolitinib failure cohort defined using new stringent definitions of ruxolitinib relapsed/refractory; ©,
the sensitivity cohort estimates fedratinib response without the impact of the clinical hold; ¢,
includes patients with evaluable baseline and 21 post-baseline MF-SAF assessment.

Source: Data on file.%°

B.2.6.4.2 Overall survival

Although promising, OS data for JAKARTA-2 are immature and heavily censored
owing to early study termination (see Section B.2.4). At the time of the final analysis
there were a total of ] deaths; |l deaths occurred whilst on-treatment and [}
deaths occurred more than 30-days post treatment.*?® The proportion of patients alive
at 12 months was % (Figure 9).4°
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Figure 9: Kaplan—Meier estimates of OS (JAKARTA-2, ITT population)

Key: ITT, intent-to-treat; NC, not calculable; OS, overall survival.

Notes: OS is defined as the time interval from the date of first dose to the date of death due to any
cause. In the absence of the confirmation of death, OS is censored at the last date patient was known
to be alive.

Source: Data on file.*

OS estimates for the Int-2/high-risk disease population were consistent with the ITT

population, with % patients alive at 12 months.5
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Figure 10: Kaplan—Meier estimates of OS (JAKARTA-2, Int-2/high-

risk population)

Key: Int, intermediate; OS, overall survival.

Notes: OS is defined as the time interval from the date of first dose to the date of death due to any
cause. In the absence of the confirmation of death, OS is censored at the last date patient was known
to be alive.

Source: Data on file.5°

JAKARTA demonstrated an OS benefit for fedratinib 400 mg versus placebo, with
2 of patients alive at 12 months (OS hazard ratio [HR] |Jll; 95% C!: |}, IE;
p=J).4° This implies that there may also be an OS benefit for fedratinib in patients
treated with ruxolitinib; although, this should be interpreted with caution given the

differences in patient populations.

Feedback received from clinicians indicates there is clinical plausibility for the use of
SVR as a surrogate marker for survival.”® The SVR outcomes observed in JAKARTA
and JAKARTA-2, taken together with the OS benéefit versus placebo observed in

JAKARTA, further support the idea that fedratinib offers a survival benefit to patients

treated with ruxolitinib.

B.2.6.4.3 EORTC QLQ-C30
EORTC QLQ-C30 analyses were undertaken in the EORTC QLQ-C30 analysis

population (n = 90), defined as all treated patients who had a baseline and = 1 post-
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baseline assessment of the QLQ-C30 questionnaire.*> Completion rates for patients
in the ITT population for each cycle were high, ranging from % to % for all

cycles.

Treatment with fedratinib was associated with improvements in HRQoL, with [JJj of
evaluable patients having demonstrated post-baseline improvements in global

quality of life (QoL), physical functioning, fatigue, pain, insomnia and appetite loss.*3
For all other functional and symptom domains, HRQoL was maintained over the six-

cycle treatment.

The QLQ-C30 is a widely used cancer-specific instrument made up of functional
domains (for which a higher score indicates better HRQoL) and symptom domains
(for which a lower score indicates a better HRQoL).%> At EOC6, mean changes from

baseline in QLQ-C30 functional domain scores were:*3

GHS QoL - |

Physical functioning domain — -
Role functioning domain — -
Social functioning domain — ||l

For symptom domain scores, considerable improvements in mean change in QLQ-
C30 score from baseline to EOC6 were observed for appetite loss ().

insomnia (), dyspnoea (). financial difficulties (), fatigue (IR
and pain ().

The mean changes from baseline in EORTC QLQ-C30 functional and symptom

scores are presented in Figure 11 and Figure 12, respectively.
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Figure 11: Mean change from baseline in QLQ-C30 functional scores
(JAKARTA-2, EORTC QLQ-C30 Analysis Population)

Key: EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Core Quality
of Life.
Source: JAKARTA-2 CSR.*3
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Figure 12: Mean change from baseline in QLQ-C30 symptom scores
(JAKARTA-2, EORTC QLQ-C30 Analysis Population)

Key: EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Core Quality
of Life.
Source: JAKARTA-2 CSR.*3

B.2.7. Subgroup analysis

Subgroup analyses were carried out to determine the treatment effect of fedratinib
on clinically important subpopulations. These analyses included spleen response
rate (= 35% SVR) and symptom response rate (= 50% reduction in TSS) by baseline
demographic and disease characteristics, as well as in subgroups of patients with a
platelet count of between = 50 x 10%L and < 100 x 10%L or = 100 x 10%L at baseline

and patients resistant or intolerant to ruxolitinib.*3

Overall, results of the subgroup analyses of spleen response rate and symptom
response rate were consistent across baseline demographic and disease
characteristics subgroups, supporting the robustness of the results of the primary

analysis (see Appendix E).*3

Irrespective of the baseline platelet count at baseline, fedratinib showed clinical

benefit in terms of spleen response rate and symptom response rate (Table 14).43.46
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Table 14: Efficacy of fedratinib 400 mg by platelet count at baseline
(JAKARTA-2)

Platelet count at baseline

>50 x 10°/L to <100 | =100 x 10°/L
x 10°/L

2 35% SVR at EOC6?
ITT population, n/N ./33

% (95% CI)° 1
2 50% reduction in TSS at EOC3°
MF-SAF population, n/N -

L

% (95% CI)P 1
2 50% reduction in TSS at EOC6°

MF-SAF population, n/N ]
% (95% CI)° 1

Key: Cl, confidence interval; CT, computed tomography; EOC3, end of Cycle 3; EOCG6, end of
Cycle 6; MF-SAF, myelofibrosis symptom assessment form; MRI, magnetic resonance imaging;
SVR, spleen volume reduction; TSS, total symptom response.

Notes: 2, spleen volume was measured by MRI/CT scan and reviewed in a blinded fashion by a
central imaging laboratory; ®, Cl estimated using Clopper—Pearson Exact method; ¢, TSS was
defined as the sum of the daily average score of the six-item measures in a week: night sweats,
pruritus, abdominal discomfort, early satiety, pain under ribs on left side and bone or muscle pain.
For this analysis, patients with a baseline TSS equal to 0 are excluded (due to no place for
symptom reduction). Patients with a missing TSS at the EOC6 were considered as non-
responders.

Source: Harrison 2020%, and JAKARTA-2 CSR.43

Similarly, fedratinib showed clinical benefit in terms of spleen response rate and
symptom response rate, irrespective of ruxolitinib status (resistant versus intolerant)
at baseline (Table 15).43 46

Table 15: Efficacy of fedratinib 400 mg in patients resistant or intolerant to
ruxolitinib at baseline (JAKARTA-2, ITT population)

Resistant Intolerant

2 35% SVR at EOC6?
ITT population, n/N [ ]
% (95% CI)° 1
2 50% reduction in TSS at EOC3°
MF-SAF population, n/N -

1

m________ |

1

% (95% CI)° _—ﬁ
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Resistant Intolerant

2 50% reduction in TSS at EOC6°
MF-SAF population, n/N -

% (95% CI)° s |
___

Key: Cl, confidence interval; EOC3, end of Cycle 3; EOCB6, end of Cycle 6; ITT, intent-to-treat; MF-
SAF, myelofibrosis symptom assessment form; SVR, spleen volume reduction; TSS, total symptom
score.

Notes: Investigators’ assessments of patients resistant or intolerant to ruxolitinib. One patient was
neither resistant nor intolerant per investigator’'s assessment and was categorised under ‘other:
lack of efficacy’. 2, Spleen volume was measured by MRI/CT scan and reviewed in a blinded
fashion by a central imaging laboratory;®, Cl estimated using Clopper—Pearson Exact method; ¢,
TSS was defined as the sum of the daily average score of the six-item measures in a week: night
sweats, pruritus, abdominal discomfort, early satiety, pain under ribs on left side and bone or
muscle pain. For this analysis, patients with a baseline TSS equal to 0 are excluded (due to no
place for symptom reduction). Patients with a missing TSS at the EOC6 were considered as non-
responders.

Source: Harrison 2020, and JAKARTA-2 CSR.43

B.2.8. Meta-analysis

As a single study (JAKARTA-2) provides data for fedratinib in patients treated with

ruxolitinib, meta-analysis of intervention studies is not required.

An ITC has been conducted to demonstrate the comparative efficacy and safety of

fedratinib versus BAT, and is described in detail in Section B.2.9.
B.2.9. Indirect treatment comparison

B.2.9.1 Background
The comparative efficacy and safety of fedratinib versus BAT cannot be directly
inferred from the JAKARTA-2 trial as it is a single-arm study; therefore, comparative

evidence needs to be calculated using an ITC.

B.2.9.2 Methods

An SLR was conducted to identify evidence of relevance to the efficacy and safety of
treatments for myelofibrosis.®® The SLR identified three studies that investigated
either fedratinib or BAT in a patient population that had received prior JAK-inhibitor
treatment; JAKARTA-2, PERSIST-2 and SIMPLIFY-2. These trials were included as

they investigated SVR and/or TSS reduction and could therefore be compared with
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evidence for fedratinib from JAKARTA-2. See Appendix D for full details of the
methods and results of the SLR.

The ITT populations from each of these trials represents the most appropriate
populations for comparative purposes. Of note, the inclusion of intermediate-1
patients from JAKARTA-2 provides the most conservative estimate of efficacy and

therefore is not thought to bias in favour of fedratinib.

Given JAKARTA-2 is a single-arm trial, the two methods that were explored to
perform an unanchored indirect comparison of fedratinib with BAT were matching-
adjusted indirect comparison (MAIC) and simulated treatment comparison (STC)
methods. Both methods were discussed in the NICE Decision Support Unit and
Technical Support Document 18. The Technical Support Document states that there
is little in the literature to suggest one methodology is superior to the other.5” An
unanchored MAIC or STC assumes that all effect modifiers and prognostic factors

are accounted for. This assumption is largely considered impossible to meet.

As no baseline characteristics specific to the JAK-inhibitor exposed population were
available for the PERSIST-2 study, only a naive comparison between fedratinib in
JAKARTA-2 and BAT in PERSIST-2 was feasible.%®

Baseline characteristics were available for SIMPLIFY-2. As such, MAIC and STC
analyses, controlling for baseline characteristics identified as being both prognostic
and imbalanced between data sources, were explored for comparisons between
fedratinib and BAT. Given JAKARTA-2 is a single-arm study it was not possible to
use the patient-level data to identify treatment effect modifiers and no information on
treatment effect modifiers for this population was found in the literature. See
Appendix D for full details of baseline characteristics, methods and statistical

analyses used in the ITC.

A summary of the trials used to carry out the indirect treatment comparisons is

provided in Table 16.
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Table 16: Summary of the trials used in the indirect treatment comparison

JAKARTA-2 PERSIST-2 SIMPLIFY-2 2
Phase Il 1] Il
Design Single-arm RCT RCT
Method of Open-label Open-label Open-label
blinding

Intervention (N)

Fedratinib 400 mg,
once daily (starting
dose) (97 [ITT])

Pacritinib 400 mg,
once daily (75 [ITT])
and pacritinib 200
mg, twice daily (74
[ITT])

Momelotinib 200 mg
once daily (104 [ITT])

Comparator NA BAT (72 [ITT efficacy | BAT (52 [ITT]):
population]): e Ruxolitinib (89%)
e Ruxolitinib (45%) | 4 Hydroxycarbamide
¢ Watch and wait (hydroxyurea)
(19%) (23%)
¢ Hydroxycarbamide | e Corticosteroids
(hydroxyurea)(19 (12%)
oA))
e Prednisone (13%)
e Danazol (5%)
e Thalidomide (3%)
e Decitabine (2%)
¢ Interferon-alpha
(2%)
Location Multicentre Multicentre Multicentre
Method of NA 1:1:1 ratio stratified 2:1 stratified by
randomisation by geographic region, | transfusion
risk category and dependence and by
rebound platelet baseline TSS
count
Crossover NA After Week 24 or After completion of

progression of
splenomegaly before
Week 24

the randomized
phase (24 weeks), all
subjects were eligible
to receive
momelotinib in an
extended treatment
phase

Key inclusion/exc

lusion criteria

Prior JAK inhibitor
treatment

Prior ruxolitinib (=14
days of exposure or
<14 days if patients
discontinued
ruxolitinib due to
intolerability or

allergy)

Prior treatment with
one or two other
JAK-inhibitors was
allowed, patients
could be JAK-
inhibitor naive:

Currently or
previously treated
with ruxolitinib (=228
days) and either:

¢ RBC transfusion

needed while on
ruxolitinib
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JAKARTA-2

PERSIST-2

SIMPLIFY-2 @

e 33 patients had
prior ruxolitinib
(45.8%)

e 39 patients were
ruxolitinib naive
(54.2%)

e Dose adjustment
of ruxolitinib to
<20 mg twice daily
and Grade 3
thrombocytopenia/
anaemia/hematom
a

Platelet count

>50 x 10%/L

<100 x 10°%/L

There were no
inclusion/exclusion
criteria for platelet
count at baseline

Diagnosis

PMF, PPV-MF, PET-
MF

PMF, PPV-MF, PET-
MF

PMF, PPV-MF, PET-
MF

DIPSS®

¢ Intermediate-1
with symptoms

¢ Intermediate-2
o High-risk

¢ Intermediate-1
e |ntermediate-2
e High-risk

¢ Intermediate-1
with symptomatic
splenomegaly/
hepatomegaly

¢ Intermediate-2

e High-risk

Key: BAT, best available therapy; DIPSS, Dynamic International Prognostic Scoring System; ITC,
indirect treatment comparison; ITT, intent-to-treat; L, litre; N, number of subjects; NA, not
applicable; PET-MF, post-essential thrombocytopenia myelofibrosis; PMF, primary myelofibrosis;
PPV-MF, post-polycythaemia vera myelofibrosis; RBC, red blood cell; RCT, randomised controlled
trial; TSS, total symptom score.

Notes: 2, only the most frequent treatments received were reported; the percentages in this table
do not sum to 100% as patients could have received more than one therapy; °, DIPSS score
calculation: 1 point for each of the following criteria: age >65 years, white cell count 225 x 10%/L,
haemoglobin < 10 g/dL, peripheral blood blasts =1%, constitutional symptoms (weight loss and/or
unexplained fever or excessive sweats).

Source: ITC report.5®

One of the key differences in study inclusion/exclusion criteria was platelet count at
baseline; with JAKARTA-2 only including patients with a platelet count of

250 x 10%/L, PERSIST-2 including patients with <100 x 10%L and SIMPLIFY-2 not
applying a limit (Table 16).%6 To account for this, the naive comparison of PERSIST-
2 and JAKARTA-2 was conducted on the subgroup of patients in JAKARTA-2 with a
platelet count <100 x 10%L (see Section B.2.9.5.2).
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B.2.9.3 Results

All three studies collect the following two efficacy outcomes of interest to the ITC:

e The proportion of patients achieving 235% SVR at 24 weeks from baseline

e The proportion of patients achieving 250% TSS reduction at 24 weeks from

baseline

PERSIST-2 informed a naive ITC comparing fedratinib to BAT in patients with a

platelet count <100 x 10%L.% In this comparison, treatment with fedratinib was

associated with a greater proportion of patients achieving 235% SVR (1%
greater; 95% Cl: ) and a greater proportion of patients achieving 250%

reduction in TSS (1% greater; 95% CI: | ) (Table 17).

Table 17: Summary of comparisons to the PERSIST-2 evidence

Comparison made

Data used to make the comparison

JAKARTA-2:
fedratinib 400 mg

(N=33)>

(N=33)"

PERSIST-2: BAT

Proportion of ITT subjects with
platelet count <100 x 10°/L
achieving 235% SVR from baseline
to Week 24/EOCB6, n (%)°

H ()

1(3%)

Naive ITC for ITT subjects with
platelet count <100 x 10°/L
achieving 235% SVR from baseline
to Week 24/EOC6, RD (95% Cl)°

)

Proportion of ITT subjects with
platelet count <100 x 10°/L
achieving 250% TSS reduction
from baseline to Week 24/EOCSB, n
(%)

H ()

5 (15%)

Naive ITC for ITT subjects with
platelet count <100 x 10°/L
achieving 250% TSS reduction
from baseline to Week 24/EOCS,
RD (95% Cl)¢

- (I

score.

Source: ITC report.%®

Key: BAT, best available therapy; EOC, end of cycle; ITC, indirect treatment comparison; L, litre; N,
total number of subjects; RD, risk difference; SVR, spleen volume reduction; TSS, total symptom

Notes: 2, denominator refers to the number of patients from JAKARTA-2 with platelet count of <100
x 10%L at baseline; , denominator refers to patients from PERSIST-2 that had previously been
treated with ruxolitinib; RD calculated by subtracting the proportion of BAT responders from the
proportion of fedratinib responders; ©, this row indicates absolute responses and is not an ITC.
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Adjusted analyses using PERSIST-2 was not possible due to the paucity of publicly
available baseline characteristics for the ruxolitinib exposed population; therefore,
they were conducted using the JAKARTA-2 and SIMPLIFY-2 studies only.%¢ These
analyses were conducted in the ITT population for JAKARTA-2, presented below.
Results were consistent in an ITC conducted using the Sensitivity Cohort from
JAKARTA-2.

Identification of imbalanced prognostic factors to adjust for in the ITC was performed

as follows®®:

e The variable was identified as imbalanced across the JAKARTA-2 study and the
BAT arm of the SIMPLIFY-2 study based on an external haematologist identifying
the imbalance as clinically meaningful

e The variable was identified as being an important prognostic factor based on
univariable and multivariable analyses performed with the JAKARTA-2 patient-

level data

Variables fulfilling both criteria for SVR were ECOG PS and transfusion dependence,
and variables fulfilling both criteria for TSS reduction were ECOG PS and DIPSS.%¢ A

full list of the variables explored is described in Appendix L.

The ITC results adjusting for prognostic variables are presented in Table 18 and
Table 19 below.%® The reweighted baseline characteristics for each of the adjusted

analyses are presented in Appendix L.

Table 18: Naive and adjusted ITC results for SVR (JAKARTA-2 and SIMPLIFY-2)

Method Variables JAKARTA-2 SIMPLIFY-2
included in (fedratinib 400 mg; (BAT; N=52)
adjustment® N=97)
Naive ITC e NA 30.9% 5.8%
(n=30) (n=3)

RD¢ (95% ClI):
25.2% (14, 36.3)
MAIC e ECOG PS | A 5.8%

ci: I (n=3)
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Method Variables JAKARTA-2 SIMPLIFY-2
included in (fedratinib 400 mg; (BAT; N=52)
adjustment® N=97)

RDe (95% Cl):

- I

STC e ECOGPS - 5.8%
g (n=3)

RDe (95% Cl):

- (I

MAIC e ECOG PS | B 5.8%
e Transfusion 68 5 (n=3)

dependence RD¢ (95% Cl):
- (.

Key: BAT, best available therapy; Cl, confidence interval; ECOG PS, Eastern Cooperative
Oncology Group Performance Status; ESS, effective sample size; ITC, indirect treatment
comparison; MAIC, matching-adjusted indirect comparison; n, number of responders; N, total
number of patients; NA, not applicable; RD, risk difference; STC, simulated treatment comparison;
SVR, spleen volume reduction.

Note: 2, bootstrap percentile Cl (based on 10,000 samples); °, ESS of JAKARTA-2 population after
matching on ECOG PS was 91.7 (94.5% of original sample size) and after matching on ECOG PS
and transfusion dependence was 34.4 (35.5% of original sample size); ¢ RD calculated by
subtracting the proportion of BAT responders from the proportion of fedratinib responders.

Source: ITC report.®

For the MAIC of SVR, the matching procedure led to a relatively small effective
sample size (ESS) for the JAKARTA-2 population (ESS was 34.4, 35.5% of the
original sample size). As a small ESS is an indication that the weights are highly
variable due to a lack of population overlap, and that the estimate may be unstable,
additional analyses were performed with adjustment for ECOG PS only (in this case
the ESS was 91.7).

For the STC of SVR, results are presented with adjustment for ECOG PS only. The
adjustment for ECOG PS and transfusion dependence resulted in a logistic
regression model that had a very large standard error for the transfusion
dependence coefficient (standard error was 1,722.4 for the transfusion dependence
coefficient compared with a standard error of 0.63 for the ECOG PS coefficient). The
high standard error was likely due to transfusion dependence being a perfect
predictor of the outcome and, therefore, the model struggled to converge. This is a

problem that is referred to as complete separation.%8 59
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When no adjustment was made for differences in prognostic factors or treatment
effect modifiers, fedratinib 400 mg had a 25.2% (95% CI: 14, 36.3) greater proportion
of patients with 235% SVR compared with BAT.% After adjustment for baseline
ECOG PS the difference in the proportion of patients with 235% SVR compared with
BAT increased slightly; fedratinib 400 mg had a [Jl1% (95% C!: | ) greater
proportion of patients with 235% SVR compared with BAT. After adjustment for
baseline ECOG PS and transfusion dependence, fedratinib 400 mg had a [Jl|%
(95% CI: ) greater proportion of patients with 235% SVR compared with
BAT. However, the results with adjustment for ECOG PS and transfusion
dependence should be interpreted with caution given the relatively small effective

sample size.

Table 19: Naive and adjusted ITC results for TSS reduction (JAKARTA-2 and
SIMPLIFY-2)

Method Variables JAKARTA-2 SIMPLIFY-2
included in | (400 mg fedratinib; (BAT; N=51)
adjustment® | N=g7)
Naive ITC e NA | P 5.9%
(=M (n=3)
RDC (95% Cl):
- (I
MAIC « ECOGPS | {2 5.9%
« DIPSS (I (n=3)
RD (95% CI):
- (I
STC « ECOGPS | B 5.9%
« DIPSS (I (n=3)
RD (95% CI):
- (I
Key: BAT, best available therapy; Cl, confidence interval, DIPSS, Dynamic International Prognostic
Scoring System; ECOG PS, Eastern Cooperative Oncology Group Performance Status; ESS,
effective sample size; ITC, indirect treatment comparison; MAIC, matching-adjusted indirect
comparison; n, number of responders; N, total number of subjects; NA, not applicable; RD, risk
difference; STC, simulated treatment comparison; TSS, total symptom score.
Note: 2, bootstrap percentile Cl (based on 10,000 samples); ®, ESS of JAKARTA-2 population after
matching on ECOG PS and DIPSS was 81.6 (84.2% of original sample size); ¢, RD calculated by
subtracting the proportion of BAT responders from the proportion of fedratinib responders.
Source: ITC report.>®
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For both the naive analyses and the MAIC, fedratinib 400 mg consistently led to a
greater proportion of patients achieving 250% reduction in TSS compared with
BAT.% When no adjustment was made for differences in prognostic factors or
treatment effect modifiers, fedratinib 400 mg had an [Jl% (95% C!I: )
greater proportion of patients with 250% TSS reduction compared with BAT. The
MAIC, which adjusted for ECOG PS and DIPSS, showed that fedratinib 400 mg had
a - (95% CI: ) greater proportion of patients with 250% TSS reduction
compared with BAT. Similarly, a [JJl|% (95% C!: ) difference was observed
using the STC methodology.

The feasibility of conducting an OS MAIC for these trials was assessed. The

minimum criteria for investigating an MAIC of OS with BAT versus fedratinib are:

¢ Reports KM data for OS in the appropriate population

e Reports the baseline characteristics of the population observed

B.2.9.3.1 Comparative safety

With the exception of AEs leading to treatment discontinuation, the overall summary
of safety in the fedratinib arm is acceptable in light of the overall summary of safety
in the BAT arms of PERSIST-2 and SIMPLIFY-2 (Table 20).%¢

Table 20: Summary of treatment emergent AEs reported for JAKARTA-2 and
BAT arms of PERSIST-2 and SIMPLIFY-2

JAKARTA-2: PERSIST-2: SIMPLIFY-2:
fedratinib 400 mg | BAT (N=98 [Safety |BAT (N=52)
(N=97) population])
n (%) of patients with at least 97 (100%) 87 (89%) 46 (89%)
one AE
n (%) of patients with at least 61 (62.9%) 48 (49%) NR
one Grade 3 or 4 AE
n (%) of patients with at least 33 (34.0%) 30 (31%) 12 (23%)
one SAE
n (%) of patients who 19 (19.6%) 4 (4%) 1(2%)
discontinued treatment due to
AEs
n (%) of patients with AEs 7(7.2%) 9 (9%)2 4 (8%)
leading to death
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JAKARTA-2: PERSIST-2: SIMPLIFY-2:
fedratinib 400 mg | BAT (N=98 [Safety |BAT (N=52)

(N=97) population])
n (%) of patients with dose 25 (25.8%) 10 (10%)P° NR
interruption for at least 7
consecutive days
n (%) of patients with dose 38 (39.2%) 7 (7%) NR

reduction

Key: AE, adverse event; BAT, best available therapy; N, number of patients; NR, not reported; SAE,
serious adverse event.

Note: 2, percent is given for N=100; °, not specified whether the dose interruption was for a least 7
consecutive days.

Source: ITC report.®®

B.2.94 Discussion

Fedratinib provides superior efficacy benefits compared with BAT, as demonstrated
by greater proportions of patients with 235% SVR and 250% TSS reduction.%®

Where the efficacy of BAT was informed by the SIMPLIFY-2 study, treatment with
fedratinib 400 mg led to a greater proportion of patients achieving 235% reduction in
SVR (naive ITC 30.9% vs 5.8%; Table 18) and 250% reduction in TSS compared
with BAT (naive ITC [JJl1% vs 5.9%; Table 19).56 For both endpoints, results were
similar when a naive comparison was performed and when adjustments for
prognostic variables were performed. These results indicate the benefit of fedratinib
in a population that would otherwise have very poor response rates, even when the
proportion of ruxolitinib in the BAT arm is high (89% in SIMPLIFY-2). This supports
the feedback from clinicians that ruxolitinib use in this context is suboptimal and does

not significantly alter the course of disease.'®

Where the efficacy of BAT was informed by the PERSIST-2 study, treatment with
fedratinib 400 mg led to a greater proportion of patients with a platelet count <100 x
109/L achieving 235% reduction in SVR (1% vs 3%) and 250% reduction in TSS
(% vs 15%) compared with BAT (Table 17).56
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B.2.9.5 Uncertainties in the indirect treatment comparison

B.2.9.5.1 Comparison of fedratinib with BAT, informed by the JAKARTA-2
and SIMPLIFY-2 studies

Both MAIC and STC rely on the strong assumption that all prognostic factors and
treatment effect modifiers are required to be known.%” Identification of treatment
effect modifiers was not possible for these analyses given the JAKARTA-2 study is a
single-arm trial and there is a paucity of literature on this topic. The variables that
could be adjusted for in these analyses were also limited to the reported baseline
characteristics from the SIMPLIFY-2 study.

The MAIC methodology, when adjustment is made for ECOG PS, results in an ESS
which retains a significant proportion of the original sample size (91.7 compared with
the original sample size of 97). However, these analyses are limited by not including
adjustment for transfusion dependence, identified by an external haematologist as a
baseline characteristic that has a clinically meaningful imbalance between the
JAKARTA-2 and SIMPLIFY-2 studies. However, attempts to adjust for transfusion
dependence resulted in an ESS of 34.4, therefore estimates using the weights from
this adjustment are likely to be unstable. The weights from this adjustment also

indicated that a small set of JAKARTA-2 patients were influencing the results.

It should also be noted that the JAKARTA-2 and SIMPLIFY-2 studies used different
symptom questionnaires to calculate TSS (JAKARTA-2 uses the modified MF-SAF
and SIMPLIFY-2 uses Version 2 of the Myeloproliferative Neoplasm Symptom
Assessment Form). Therefore, results from the comparison of the percentages of

patients achieving 250% reduction in TSS should be interpreted with caution.

B.2.9.5.2 Comparison of fedratinib to BAT informed by the JAKARTA-2 and
PERSIST-2 studies

One of the main limitations to the analyses comparing fedratinib with BAT, where the

efficacy of BAT is informed by the PERSIST-2 study, is the unavailability of

information for the subgroup of BAT-treated PERSIST-2 patients who had received

prior ruxolitinib. Information is not available to understand which treatments patients

in this subgroup received; therefore, the composition of BAT is unknown. The
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baseline characteristics for this subgroup are also not reported meaning it is difficult
to conclude how similar patients in JAKARTA-2 and this PERSIST-2 subgroup are. A
robust analysis that adjusts for differences in baseline characteristics is also not

possible.

The subgroup of JAKARTA-2 patients with a platelet count <100 x 10°%/L was used to
compare to the PERSIST-2 evidence. All patients in PERSIST-2 had a platelet count
<100 x 10%/L. However, even though the information was not available for the
subgroup of PERSIST-2 patients who had received prior ruxolitinib, there is likely to
still be a disparity in patients with a platelet count <50 x 10%L. JAKARTA-2 only
included patients with a platelet count 250 x 10%/L, whereas 44% of the ITT BAT-
treated PERSIST-2 patients had a platelet count <50 x 109/L.

As with the comparison of SIMPLIFY-2 evidence, the PERSIST-2 study used a
different symptom assessment form to that used in JAKARTA-2, meaning results
from the comparison of the percentages of patients achieving 250% reduction in TSS

should be interpreted with caution.

B.2.9.5.3 BAT in comparator studies versus clinical practice

Expert elicitation was sought to establish whether the composition of BAT in
PERSIST-2 and SIMPLIFY-2 studies was representative of how patients would be
treated with BAT in the UK. Feedback received during the advisory board indicated
that PERSIST-2 is not representative of patients receiving ruxolitinib in BAT in the
UK as it included patients with platelets <50 x 10°/L, for which ruxolitinib is not
licensed.'® Specifically, 34 of the 72 patients in the BAT arm of PERSIST-2 had
platelets <50 x 10°/L at baseline. Additionally, many patients with lower platelet
count must reduce their ruxolitinib dose as per licensing, so the proportion of
ruxolitinib in BAT observed in PERSIST-2 (44%) may be more conservative than

what would be seen in UK clinical practice.

Considering the above, as well as clinician insights concerning patients rarely being
discontinued from ruxolitinib in an attempt to manage prevailing symptoms or

mitigate withdrawal symptoms (see Section B.1.3.4), SIMPLIFY-2 was considered a
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more realistic representation of ruxolitinib use in BAT (89%) in UK clinical practice.'®

As such, this has been used to inform the economic modelling (see Section B.3.5.1).
B.2.10. Adverse reactions

B.2.10.1 Treatment exposure

The median number of treatment cycles was six (inter quartile range 3.9-8.9).3”
Fourteen (14.4%) patients received more than 12 cycles. Treatment was
discontinued due to early study termination in 63 (65%) patients. The remainder of
patients discontinued study treatment due to AEs (19%), disease progression (6%),
patient decision (3%), or other reasons (7%). Thirty-eight (39%) patients had at least
one dose reduction, 13 (13%) had two dose reductions and four (4%) had more than
two dose reductions (see Appendix F for further information regarding dose
modifications). A total of 25 (25.8%) patients had a dose interruption for at least 7

consecutive days.

Most patients (JJJll%) received the maximum daily dose of 400 mg fedratinib and
almost all patients received = 80% of the intended dose ()4 A summary
of the treatment exposure in JAKARTA-2 is provided in Table 21.

Table 21: Fedratinib exposure (JAKARTA-2, all treated population)

Fedratinib 400 mg (N=97)

Total number of cycles administered (all patients)
Cycles administered?
Mean (SD)
Median (min, max) 6.0 (G |
Cycles by category, n (%)
0-3 cycles
> 3-6 cycles
> 6-9 cycles
> 9-12 cycles
> 12 cycles
Duration of exposure® (weeks)
Sum
Mean (SD)
Median (min, max)
Actual dose intensity® (mg/week)
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Fedratinib 400 mg (N=97)

Mean (SD)

Median (min, max)
Maximum dose, n (%)

400 mg

500 mg

600 mg

800 mg¢
Cumulative dose, mg

Mean (SD)

Median (min, max)
Number (%) of patients with 280% intended dose®

Key: max, maximum; min, minimum; SD, standard deviation.

Notes: 2, a cycle was counted if the patient received at = 1 (even partial) dose of fedratinib; ,
duration of exposure in weeks was defined as: (last dose date — first dose date + 1)/7; ¢, the actual
dose intensity was defined as the cumulative dose divided by duration of fedratinib exposure in
terms of the number of weeks on study; 9, one patient took an 800 mg total daily dose on C4D8
instead of 400 mg. This was reported as an accidental overdose. Fedratinib was interrupted for 1
day. The overdose was also captured as an adverse event of special interest; ¢, treatment
compliance was defined as the total actual dose taken divided by total intended dose (reported
number of days on treatment excluding interruptions).

Source: JAKARTA-2 CSR*3 and Harrison et al 2017.%

B.2.10.2 Summary safety data

The safety analyses were performed in the all treated population; defined as enrolled

patients who took at least one dose (even if partial) of study medication (n=97).43

All 97 patients had at least one treatment-emergent adverse event (TEAE) of any
grade.*3 46 Grade 3 or 4 TEAEs were reported by [l (63%) patients, including
transfusion dependency in | (%) patients. Treatment-emergent serious
adverse events (SAEs) were reported by ] (34%) patients. Seven (7%) patients had
a TEAE that led to death during treatment or follow-up; in four cases, the cause of
death was determined to be due to disease progression and the other three cases
were due to a TEAE considered not related to study treatment. TEAEs leading to
treatment discontinuation occurred in | (20%) patients and TEAEs leading to dose
modification occurred in ||} (%) patients (see Appendix F for further information

regarding TEAEs leading to dose modifications).

An overview of the TEAEs associated with fedratinib in JAKARTA-2 is provided

in Table 22.
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Table 22: Safety overview (JAKARTA-2, all treated population)

n (%) Fedratinib 400 mg (N = 97)
TEAE 97 (100%)
Treatment-related TEAE -
Grade 3 or 4 TEAEs 61 (63%)
Treatment-related Grade 3 or 4 TEAEs -
TEAE leading to death 7 (7%)
Treatment-related TEAE leading to death 0
Treatment-emergent SAEs 33 (34%)
Treatment-related treatment-emergent SAEs -

TEAEs leading to permanent treatment discontinuation 19 (20%)
TEAES leading to dose modification

Key: SAE, serious adverse event; TEAE, treatment-emergent adverse event.
Notes: Data are for patients with = 1 TEAE.
Source: Harrison 20204, and JAKARTA-2 CSR.43

B.2.10.3 Common adverse event data

The most common non-haematological TEAEs were gastrointestinal disorders
including diarrhoea in 60 (62%) patients, nausea in 54 (56%) patients, vomiting in 40
(41%) patients, constipation in 20 (21%) patients and abdominal pain in 12 (12%)
patients.3” Other common non-haematological TEAEs in other system order classes
included pruritus in 17 (17.5%) patients, fatigue in 15 (15.5%) patients, cough and
headache in 13 (13%) patients each, urinary tract infection and dyspnoea in 12

(12%) patients each and dizziness in 11 (11%) patients.

The most common haematological TEAEs were anaemia in 47 (48%) patients and
thrombocytopenia in 26 patients (27%).3” Grade 3 or 4 anaemia was reported in 37

(38%) patients and thrombocytopenia in 21 (22%) patients.

A summary of the common AEs reported in JAKARTA-2 is presented in Table 23.
For details of patients with = 1 TEAE of any grade, see Appendix F.

Table 23: Common adverse events (JAKARTA-2, all treated population)

Fedratinib 400 mg (N=97)
Grade 1-2 Grade 34

Haematological adverse events, n (%)
Anaemia | 10 (10%) | 37 (38%)
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Fedratinib 400 mg (N=97)

Grade 1-2 Grade 34

Thrombocytopenia 5 (5%) 21 (22%)
Lymphopenia 1 (1%) 3 (3%)
Non-haematological adverse events, n (%)

Diarrhoea 56 (58%) 4 (4%)
Nausea 54 (56%) 0
Vomiting 40 (41%) 0
Constipation 19 (20%) 1 (1%)
Pruritus 16 (16%) 0
Fatigue 13 (13%) 2 (2%)
Headache 12 (12%) 1 (1%)
Cough 13 (13%) 0
Urinary tract infection 12 (12%) 0
Dyspnoea 11 (11%) 1 (1%)
Dizziness 11 (11%) 0
Abdominal pain 7 (7%) 2 (2%)
Alanine aminotransferase increased 3 (3%) 3 (3%)
Pneumonia 3 (3%) 2 (2%)
Hyperlipasaemia 1 (1%) 3 (3%)
Hyperuricaemia 2 (2%) 2 (2%)
Dehydration 1 (1%) 2 (2%)
Tumour lysis syndrome 0 2 (2%)
Cardiac failure 1(1%) 2 (2%)
Amylase increased 1 (1%) 2 (2%)
Blood bilirubin increased 0 2 (2%)
Cardiac failure 1 (1%) 2 (2%)
Respiratory failure 0 0
Splenic rupture 0 0

occurring in more than one patient.

Source: Harrison et al 2017%, and Harrison 2020.4¢

Notes: Shown are any grade event occurring in more than 10% of patients and Grade 3—4 events

Common AE data for the Stringent Criteria and Sensitivity Cohorts is presented in

Appendix D.

B.2.10.4

Treatment-emergent SAEs

Treatment-emergent SAEs were reported in 33 (34%) patients.”- 43 The most

common SAE was cardiac disorders, reported in five patients (5%). Pneumonia was
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reported in four patients (4%), pleural effusion in three (3%) and fall in Bl patients

().

B p-tients (Jll2) had SAEs considered treatment related.43 Pneumonia was

the only treatment-related SAE reported in more than one patient and occurred in
I patients.

B.2.10.5 Adverse events leading to treatment discontinuation

TEAEsS leading to treatment discontinuation occurred in B (20%) patients, of whom
I ;) had a Grade 3 or 4 event.*3 46 The most common reason for treatment
discontinuation was Grade 3 or 4 thrombocytopenia, which occurred in two patients.
One patient had disease transformation to AML, which was considered an AE, but

the reason for discontinuation was recorded as disease progression.

One case of Grade 3 encephalopathy was reported, it was subsequently determined
by an independent expert safety panel to be related to hepatic encephalopathy and
inconsistent with WE.3” The event resolved within one week after discontinuation of

fedratinib treatment.

A summary of treatment-emergent and treatment related adverse events leading to

permanent treatment discontinuation is provided in Table 24.

Table 24: Treatment-emergent and treatment-related AEs leading to treatment
discontinuation (JAKARTA-2; all treated population)

System organ class, preferred term, |Fedratinib 400 mg (N = 97)
n (%)° All grades |Grade 3 or | Treatment-related
4 All grades |Grade 3 or

4
Patients with > 1 TEAE leading to B B 0 (10%) |[8(8%)
permanent treatment discontinuation
Gastrointestinal disorders -—-_-—-
Diarrhoea B 2 (2%)
Abdominal discomfort ] | | | ]
Nausea - I 1 (1%) 0
Vomiting ] B (1%) 0
Investigations -—-—-—-
Blood creatinine increased _ l 1 (1%) 0
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System organ class, preferred term,
n (%)°

Fedratinib 400 mg (N = 97)

All grades

Gamma-glutamyltransferase increased

Platelet count decreased

Weight decreased

Blood and lymphatic system
disorders

Thrombocytopenia

Anaemia

Cytopenia

Febrile neutropenia

Thrombotic thrombocytopenic purpura

Cardiac disorders

Atrial fibrillation

Cardio-respiratory arrest

Grade 3 or

Treatment-related

All grades |Grade 3 or
4
1 (1%) 1 (1%)
1 (1%) 1 (1%)
1 (1%) 1 (1%)
- T
1 (1%) 1 (1%)
1 (1%) 1 (1%)

1 (1%)

1 (1%)

Infections and infestations

Pneumonia

Sepsis

General disorders and
administration site conditions

Fatigue

Injury, poisoning and procedural
complications

Splenic rupture

Metabolism and nutrition disorders

Hyperlipasaemia

Neoplasms benign, malignant and
unspecified (including cysts and
polyps)

Transformation to AML

Nervous system disorders

Encephalopathy

Vascular disorders

Shock

B (T

AL

Key: AML, acute myeloid leukaemia; MedDRA, Medical Dictionary for Regulatory Activities; NCI-

CTCAE, National Cancer Institute Common Terminology Criteria for Adverse Events; PT, preferred
term; SOC, system order class; TEAE, treatment-emergent adverse event.
Notes: 2, SOCs and PTs were coded using the MedDRA Version 20.1. If multiple TEAEs were

reported within a given PT, only one event was counted per patient. Table sorted by decreasing
frequency of SOC and PT in all grades column of TEAEs (without consideration of relatedness).
Source: JAKARTA-2 CSR*3 and Harrison 2020.46
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See Appendix F for a summary of the AEs leading to dose reduction or interruption
in JAKARTA-2.

B.2.10.6 Adverse events leading to death
Seven (7%) patients died during treatment in JAKARTA-2, but none of the deaths

was deemed to be related to fedratinib.*® Three patients died due to fatal TEAEs of
pneumonia, shock and cardiorespiratory arrest. The four other patients died due to

disease progression as the main cause of death.
A summary of TEAEs leading to death is provided in Table 25.

Table 25: TEAESs leading to death (JAKARTA-2, all treated population)

System organ class preferred term, n (%)? Fedratinib 400 mg (N = 97)
Patients with at least one TEAE leading to death 7 (7%)
General disorders and administration site conditions
Disease progression®
General physical health deterioration
Infections and infestations
Pneumonia
Sepsis
Cardiac disorders
Cardio-respiratory arrest

Neoplasms; benign, malignant, and unspecified
(including cysts and polyps)

Acute myeloid leukaemia

Respiratory, thoracic, and mediastinal disorders
Respiratory failure®

Vascular disorders
Shock

Key: MedDRA, Medical Dictionary for Regulatory Activities; PT, preferred term; SOC, system order
class; TEAE, treatment-emergent adverse event.

Notes: 2, SOCs and PTs were coded using the MedDRA Version 20.1. If multiple TEAEs were
reported within a given PT, only one event was counted per patient; ® one patient had two TEAEs
leading to death; disease progression and respiratory failure. TEAEs leading to death were those
that occurred during the on-treatment period (the time from first dose of fedratinib to 30 days after
last dose of fedratinib). The table is sorted by decreasing frequency of SOC and PT.

Source: Harrison 2020,%6 and JAKARTA-2 CSR.43
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B.2.10.7 Safety overview

The most common TEAEs observed in JAKARTA-2 were consistent with the known
safety profile of fedratinib, could be managed with dose modifications and were not a

frequent reason for discontinuation of fedratinib.

The most frequent Grade 3 or 4 events in this study were anaemia and
thrombocytopenia.*® Given that the patients in the study tended to have advanced
disease, were heavily pre-treated and had higher rates of baseline anaemia and
thrombocytopenia, this finding is not unexpected. Additionally, as the JAK/STAT
pathway modulates haematopoiesis it may potentially be a contributing factor to
cytopenias. The three fatal TEAEs (pneumonia, cardio-respiratory arrest and shock)

were not considered to be related to fedratinib treatment.4®

Analysis of the signs and symptoms that may be associated with events of WE in
JAKARTA-2 were not suggestive of any confirmed cases. Increased clinical
awareness of the potential for developing WE and routine thiamine monitoring, with
thiamine replacement as appropriate, sufficiently minimises the risk of developing
this AE.

B.2.11. Ongoing studies

The Phase lll, single-arm FREEDOM study of fedratinib in patients with DIPSS
intermediate or high-risk primary myelofibrosis, post-polycythaemia vera
myelofibrosis or post-essential thrombocythaemia myelofibrosis and previously

treated with ruxolitinib is currently recruiting and due to read out in 2022 (US study).

The Phase Ill FREEDOM-2 study of fedratinib compared with BAT in patients with
DIPSS intermediate or high-risk primary myelofibrosis, post-polycythaemia vera
myelofibrosis or post-essential thrombocythaemia myelofibrosis and previously

treated with ruxolitinib is currently recruiting and due to read out in 2022.

B.2.12. Innovation

There is a notable absence of recent innovation in myelofibrosis, with no new

therapies approved in Europe since ruxolitinib in 2012.
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Ruxolitinib is currently the only targeted therapy for patients with myelofibrosis that
has been appraised by NICE; however, more than 50% do not maintain responses
or are intolerant to ruxolitinib long-term.38 In patients discontinuing ruxolitinib and
receiving BAT, the estimated median OS ranges between 13—-16 months.” 1517
Those who continue suboptimal ruxolitinib are expected to have a similar survival as

those observed in the literature, which is supported by the clinical experts.'®

Despite the poor prognosis and high symptom burden in patients who have been
treated with ruxolitinib, the standard of care is currently limited to BAT, which is not
associated with significant SVR or TSS reduction.®° This demonstrates a clear unmet
need for a step change in the current myelofibrosis treatment pathway — so that a
safe and efficacious, targeted therapy can be offered to patients who otherwise have

poor outcomes.

Fedratinib selectively inhibits JAK2, with higher inhibitory activity for JAK2 over
family members JAK1, JAK3 and TYKZ2 and is a more selective inhibitor of JAK2
than ruxolitinib. It is the only JAK inhibitor with demonstrable efficacy in a population
that are relapsed, refractory, or intolerant to ruxolitinib who have a high unmet need.
JAKARTA-2 has shown that treatment with fedratinib is associated with a substantial
and clinically significant SVR and TSS reduction in patients treated with ruxolitinib.3"
43,44 This efficacy is further supported by similar results in a ruxolitinib naive
population (JAKARTA).#® This is an unprecedented finding given the considerably

worse prognosis for ruxolitinib treated versus ruxolitinib naive patients.

Fedratinib offers relief of debilitating symptoms associated with myelofibrosis, as
reflected by improvements in HRQoL measures of physical functioning, fatigue, pain,
insomnia and appetite loss.3”-43 44 These improvements alleviate the burden of
disease experienced by both patients and their loved ones, and better enables

patients to carry out their normal daily functions.

Fedratinib offers an alternative, convenient, well tolerated oral therapy that delivers
clinically meaningful outcomes, including a survival gain for patients treated with
ruxolitinib. Fedratinib, therefore, offers a step change in the clinical treatment

pathway for myelofibrosis patients.
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B.2.13. Interpretation of clinical effectiveness and safety evidence

JAKARTA-2 demonstrated that treatment with fedratinib is associated with
considerable reductions in spleen volume and size, as well as marked improvements

to symptoms in patients previously treated with ruxolitinib.

Splenomegaly is the key physical feature and cause of symptoms of myelofibrosis,
as such SVR forms an important treatment goal. Internationally recognised research
groups have identified = 35% SVR as the appropriate threshold for defining response
in patients with myelofibrosis®!, about a third (31%) of patients in JAKARTA-2

achieved this response.*

In lieu of availability of curative treatments, the relief of debilitating symptoms is
another important treatment goal in myelofibrosis. The clinically meaningful threshold
for symptom response is 250% reduction in TSS,5" with -% of patients in
JAKARTA-2 having achieved this.** Additionally, fedratinib was associated with
considerable median percent changes of the key symptoms compromising the TSS;
including pain under ribs (%), night sweats (%), early satiety ().
abdominal discomfort (%), pruritis (Jl%%) and bone or muscle pain
(%) Alleviating these symptoms provides patients with an improved ability to
carry out normal daily functions and relieves some of the physical and psychological
burden associated with myelofibrosis. Indeed, the impact of fedratinib on debilitating
symptoms is further supported by improvements in HRQoL, with half of evaluable
patients having demonstrated postbaseline improvements in global QoL, physical

functioning, fatigue, pain, insomnia and appetite loss.*?

Although there is a paucity of direct comparative evidence in the population treated
with ruxolitinib, a superior comparative effect for fedratinib versus placebo is
provided by JAKARTA. In JAKARTA, fedratinib 400 mg was associated with = 35%
SVR in 36% of patients compared with 1% of patients receiving placebo; and = 50%
reduction in TSS in 36% of patients compared with 7% of patients receiving

placebo.*®

Comparative data for fedratinib versus standard of care is informed by ITC and
supports the additional benefit of fedratinib versus BAT in terms of 2 35% SVR and
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> 50% TSS reduction.%® When the efficacy of BAT was informed by the PERSIST-2
or SIMPLIFY-2 studies, treatment with fedratinib 400 mg led to greater proportions of
patients achieving = 35% reduction in SVR and = 50% reduction in TSS compared
with BAT.

Owing to the early termination of JAKARTA-2 following the clinical hold, which
mandated cessation of fedratinib therapy, survival data in JAKARTA-2 and
JAKARTA were immature; however, survival was assessed as an exploratory
outcome. Both trials reported similar OS rates for fedratinib 400 mg at 12 months
(Il for JAKARTA-2 and 91.6% for JAKARTA).#® In JAKARTA, the HR for
fedratinib 400 mg versus placebo was [l (95% C! ], ). indicating a trend
for prolonging OS.#° There is clinical plausibility to suggest that this trend may also
apply to the population that have been treated with ruxolitinib, given the similarity in
OS results (and other efficacy outcomes) between JAKARTA-2 and JAKARTA

studies.

In the evaluation of the clinical and economic effectiveness of fedratinib, the
inclusion of intermediate-1 patients with symptoms from JAKARTA-2 reflects a
slightly broader patient population than those anticipated to receive fedratinib in UK
clinical practice; however, it enables the best fit for comparison against other studies
in the ITC (see Section B.2.9). The post-hoc analyses of Int-2/high-risk patients from
JAKARTA-2 demonstrated efficacy results that were consistent with the ITT

population.

Crucially, the inclusion of intermediate-1 patients provides the most conservative
estimate of the efficacy of fedratinib and therefore use of the ITT population in the
ITC and economic modelling are not thought to bias in favour of fedratinib. This
indicates that the treatment benefit of fedratinib in UK patients may be greater than

that demonstrated in the clinical and economic evaluations.

The proposed position of fedratinib in the treatment pathway is narrower than the
marketing authorisation because the population of patients who have been treated
with ruxolitinib represents the greatest unmet need in myelofibrosis, for which the

clinical and cost-effectiveness of fedratinib is most demonstrable. The survival
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outcomes in patients who have been treated with ruxolitinib are poor, with studies

indicating a median OS of 13—16 months following ruxolitinib discontinuation.”: 1517

This highlights the need for a treatment such as fedratinib to not only alleviate the

debilitating symptoms associated with myelofibrosis, improve HRQoL but to offer an

opportunity for life extension in a disease state that fulfils end of life criteria (Table

26).

Table 26: End-of-life criteria

Criterion

Data available

Reference in
submission
(section and
page number)

that the treatment
offers an extension to
life, normally of at least
an additional 3 months,
compared with current
NHS treatment

months) with fedratinib compared to best
available therapy.

The OS effect of fedratinib can be supported

by findings from JAKARTA, which indicate

that compared with placebo, treatment with

fedratinib improves 0S.#° In JAKARTA,

treatment with fedratinib 400 mg was

associated with an OS HR of (95% CI:
ip= ) versus placebo

The treatment is Several published reports for patients that Section B.3.3,
indicated for patients have been treated with ruxolitinib p 119
with a short life demonstrate a median OS of 13-16
expectancy, normally months.” 1517 These estimates are likely to
less than 24 months be even lower in the intermediate-2 and
high-risk population.
There is sufficient The economic model predicts 0.85 Section B.2.6,
evidence to indicate additional life years (approximately 10 p 48

Key: Cl, confidence interval; HMRN, Haematological Malignancy Research Network; HR, hazard
ratio; NHS, National Health Service; OS, overall survival.

B.3. Cost effectiveness

B.3.1.

Published cost-effectiveness studies

An SLR was performed to identify published cost-effectiveness studies in

myelofibrosis to support the development of a de novo economic model for

fedratinib. The search strategy and study selection criteria are described in detail in

Appendix G.
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In total, 1,126 potentially relevant papers were identified in database searches. After
exclusion of irrelevant articles (n = 1,120), and the addition of relevant articles from
bibliographic (n = 1) and health technology assessment (HTA) (n = 8) searches, a
total of 15 publications were included. As some studies were associated with multiple
publications, secondary publications were combined; this resulted in inclusion of nine
studies identified from 15 publications.”- ¢1-68 Table 27 and Table 28 present a

summary of the nine cost-effectiveness studies identified by the SLR.
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Table 27: Characteristics of published cost-effectiveness studies

Study name Country Type of study, Cost year, Health economic Model health states
Type of model Currency, perspective, and definition
Discount rate Time horizon,
Cycle length
Rojas et al., 2016 6" | Chile e CUA e NR ¢ Chilean public NR
e Markov cohort state | » US dollar (US$) healthcare system
transition model o 3% o Lifetime
¢ NR
Vandewalle et al., Portugal e CEA e 2013 e Portuguese NR
2016 ©  Discrete state cohort | e« Euro (€) National Health
model . 5% Service
o Lifetime
o 4 weeks
Hahl et al., 2015 ©3 Finland e CUA e NR e Finnish healthcare | e Alive: on-treatment
e Survival-based e Euro (€) payer perspective | o Alive: off-treatment
decision analytic o 3% e Lifetime e Death
cohort model e NR
NICE [Ruxolitinib], UK e CUA e 2015 e NHS and Personal | Four health states:
20167 e Individual patient e Pound (£) Social Services * Alive on ruxolitinib
discrete event . 35% perspective o Alive on BAT
simulation model (de o Lifetime « Alive on supportive
novo mode)  Not applicable care
although reported
as 1 week * Death
PBAC [Ruxolitinib], Australia e CUA e NR ¢ NR e Baseline state with
2015 * e NR e Australian dollar | e 20-year co.nt/rl?ll[(.ed
(A9) o 24 weeks pain/iatigue
e NR
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horizon to be
shorter than the
proposed lifetime
time horizon)

¢ NR

Study name Country Type of study, Cost year, Health economic Model health states
Discount rate Time horizon,
Cycle length
e Spleen response with
controlled
pain/fatigue
¢ No spleen response
but controlled
pain/fatigue
e Death
SMC [Ruxaolitinib], Scotland e CUA ¢ NR e NHS perspective ¢ Ruxolitinib
2015% e Discrete event e Pound (£) o Lifetime o BAT
o Palliative care
e Death
CADTH [Ruxolitinib], | Canada e CUA e NR o Publicly funded ¢ NR
2013 6@ e NR e Canadian dollar healthcare system
(C9) e 96- to 144-week
e NR (Economic
Guidance Panel
reanalyses
assumed the
model’s time
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Study name Country Type of study, Cost year, Health economic Model health states
Type of model Currency, perspective, and definition
Discount rate Time horizon,
Cycle length
NCPE [Ruxaolitinib], Ireland e CUA ¢ NR ¢ NR Four health states:
2013 e Markov cohort state e Euro (€) e 35years e Responder
transition model e NR e 12 weeks e Non-responder
e Discontinuation
e Death
El Ouagari et al., Canada e CUA e NR* e Canadian Societal | Four health states:
2012 e Markov model e Canadian dollar Perspective o Responder
(C$) o Lifetime  Non-responder
* NR o 12 weeks o Leukaemic
transformation
e Death

Key: BAT, best available therapy; CEA, cost-effectiveness analysis; CUA, cost—utility analysis; NHS; National Health Service; NR, not reported.
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Table 28: Results of published cost-effectiveness studies

o BAT

€102,802

Study Treatments Sources used to Outcomes Costs ICERs
measure
effectiveness
Rojas et al., 2016 %' | « Ruxolitinib NR Incremental QALYs: 0.98 | Total costs ICER:
o BAT e Ruxolitinib: US$54,500/QALY
US$101,926
e BAT: US$47,070
Vandewalle et al., ¢ Ruxolitinib COMFORT-II8® Total LYG: Discounted at a | Total costs: ICER: €40,000/LY
2016 62 e BAT 5% annual rate o Ruxolitinib:
¢ Ruxolitinib: 5.39 €188,967
e BAT:2.96 e BAT:€91,915
Hahl et al., 2015 % | ¢ Ruxolitinib COMFORT-II8® Incremental QALYs: 2.43 Incremental costs: ICER: €42,367/QALY

NICE [Ruxolitinib],
20167

e Ruxolitinib
e BAT

COMFORT-I"® and
COMFORT-II®®

LYG

e BAT:2.15

¢ Ruxolitinib: 5.96
QALYs

e BAT:1.476

¢ Ruxolitinib: 3.989

Total costs (with PAS)
e BAT: £36,271

e Ruxolitinib:
£149,114

Base-case results
(with PAS)

ICER: £44,905/QALY
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e Placebo: 2.389

QALYs (Intermediate-1
patients)

¢ Ruxolitinib: 3.163

e Placebo: 0.936

LYG (Intermediate-2 or
high-risk patients)

¢ Ruxolitinib: 5.015

e Placebo: 2.389
QALYs (Intermediate-2 or
high-risk patients)

¢ Ruxolitinib: 3.163

e Placebo: 0.936

e Placebo: A$10,356

Intermediate-2 or high-
risk patients

e Ruxolitinib:
redacted

e Placebo: A$10,822

Study Treatments Sources used to Outcomes Costs ICERs
measure
effectiveness
PBAC [Ruxolitinib], | ¢ Ruxolitinib COMFORT-I"° and | Results of the economic Cost for QALY gained | ICER for intermediate-
2015 84 e Placebo COMFORT-II®® evaluation Intermediate-1 2/high risk patients:
LYG (Intermediate-1 patients: A$45,000 to A$75,00
patients) e Ruxolitinib:
e Ruxolitinib: 5.015 redacted

SMC [Ruxolitinib],

¢ Ruxolitinib

COMFORT-I"® and

Base-case QALYSs results

Base case costs

Base-case ICER per

[Ruxolitinib], 2013 66

o BAT

to 0.07

C$14,634 to C$14,679

2015 5 e BAT COMFORT-I16° Incremental: 1.99 results (with PAS) QALYs results (with
Incremental costs: PAS): £49,774
£98,982

CADTH e Ruxolitinib NCT00509899"" Incremental QALYs: 0.06 Incremental costs: ICER: C$199,118 to

C$259,698
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2013 67

o BAT

COMFORT-II®®

€84,292

Study Treatments Sources used to Outcomes Costs ICERs
measure
effectiveness

NCPE [Ruxolitinib], | ¢ Ruxolitinib COMFORT-1"and | Incremental QALYs: 1.20 Incremental costs: ICER: €70,252

El Ouagari et al.,
2012 68

e Ruxolitinib
e BAT

COMFORT-II®® and
NCT00509899"

QALYs:
e Ruxolitinib: 4.01
e BAT: 282

Total costs:

e Ruxolitinib:
C$494,859

e BAT: C$421,755

ICER: C$61,444

Key: BAT, best available therapy; CADTH, Canadian Agency for Drugs and Technologies in Health; ICER, incremental cost-effectiveness analysis; LYG,
life-years gained; NCPE, National Centre for Pharmacoeconomics; NICE, National Institute for Health and Care Excellence; NR, not reported; PAS, patient
access scheme; PBAC, Pharmaceutical Benefits Advisory Committee; QALY, quality-adjusted life year; SMC, Scottish Medicines Consortium.
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B.3.2. Economic analysis

The SLR included nine studies from 15 publications which investigated the cost-
effectiveness of therapies in patients with myelofibrosis. All nine studies assessed
the cost-effectiveness of ruxolitinib relative to either BAT or placebo. The studies

included five ruxolitinib HTA submission documents:

e Canada — Canadian Agency for Drugs and Technologies in Health (CADTH),
2013 %6

e Ireland — National Centre for Pharmacoeconomics (NCPE), 2013 67

e England and Wales — National Institute for Health and Care Excellence (NICE),
20167

e Scotland — Scottish Medicines Consortium (SMC), 2015 ©°

e Australia — Pharmaceutical Benefits Advisory Committee (PBAC), 2015.54

The remaining four studies were published in peer-reviewed journals.6'-63 68

Where reported, alive health states were often defined by the treatment received

(n = 3).7:63.65 This tended to consist of ruxolitinib, BAT, or supportive care.
Alternatively, response or non-response were used to define health states (n = 3).54
67.68 One study included leukaemic transformation as a health state (n = 1).6¢ The
omission of acute myeloid leukaemia as a distinct health state was queried by the
evidence review group in NICE TA386 (ruxolitinib for treating disease-related
splenomegaly or symptoms in adults with myelofibrosis).” Three studies did not

explicitly report health states (n = 3).61 6266

Where reported, effectiveness outcomes were informed by one or more of three
studies: COMFORT-I"?, COMFORT-II%°, and NCT00509899.”" The primary
outcomes of COMFORT-I and COMFORT-II were = 35% reduction in spleen volume
from baseline at 24 weeks and 48 weeks, respectively. COMFORT-I also
investigated symptom response, as assessed by the TSS of the modified MF-SAF
v2.0. NCT00509899 measured the proportion of patients with = 35% reduction in
spleen volume from baseline at time intervals up to 48 weeks, and the change in
total symptom score from baseline at 24 weeks. In the economic models, six studies
used one or both of the COMFORT-I and COMFORT-II studies to inform treatment
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response.” 62-65.67 One study used both COMFORT-Il and NCT00509899, but did
not leverage the symptom score data.®® Another study used NCT00509899 trial data
alone and considered both spleen volume and symptom response to produce their

economic recommendations.®® One study did not report the data source used.®’

Cohort models were commonly applied (n = 5).61-63.67. 68 pPatient-level discrete event
simulation (DES) was also leveraged (n = 2).” %® Two studies did not report the

model type (n = 2).64.66

One previous submission to NICE in myelofibrosis was identified, TA386.” The
modelling approach for NICE TA386 was adapted for this submission to evaluate the
cost-effectiveness of fedratinib in patients with myelofibrosis who have been treated
with ruxolitinib. Health states in the model for this submission are defined by

treatment, with outcomes and transitions between health states driven by response.

B.3.2.1 Patient population

The main population in the economic analysis comprises adults with disease-related
splenomegaly caused by primary myelofibrosis, post-polycythaemia vera
myelofibrosis or post-essential thrombocythaemia myelofibrosis, who have been

treated with ruxolitinib and are classified as intermediate-2 or high risk by DIPSS.

The JAKARTA-2 trial is the primary source of evidence for fedratinib outcomes in
patients with prior ruxolitinib treatment (N = 97). The ITT population of JAKARTA-2
included patients classified as ‘intermediate-1 with symptoms’ (n = 16, N = 97,
~17%). In the UK, ruxolitinib is recommended and reimbursed only for patients with
intermediate-2 and high-risk disease.” Given that fedratinib is positioned in those
who have been treated with ruxolitinib, the intermediate-2 and high-risk patients in
JAKARTA-2 inform the majority of base case inputs of the economic analysis (N =
81). The full JAKARTA-2 ITT population was included in the economic model for use
within scenarios and within statistical analyses where the base case population could

not reasonably be used due to sample size restrictions.

The primary endpoint of the JAKARTA-2 trial was to evaluate the efficacy of
fedratinib based on the reduction of spleen volume at EOCG6. The original analysis
applied the LOCF method to impute missing EOC6 data. Additionally, outcomes
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were initially reported using the PP population (N = 83), which only included patients
with baseline and =1 post-baseline MRI/CT scan of spleen volume. However, due to
the statistical bias associated with the LOCF method, all output was updated to
provide conservative and plausible estimates of efficacy in the ITT population without

LOCF adjustment.*® No LOCF is applied within this submission.

In addition, a post-hoc analysis of JAKARTA-2 ITT has been considered for patients
who are relapsed, refractory or intolerant to ruxolitinib as per updated definitions in
the JAKARTA-2 CSR addendum (termed the Stringent cohort).”? The definitions of
this cohort are described below. For reference, response to ruxolitinib is defined as:
= 50% reduction in spleen size for baseline spleen > 10 cm (or = 35% reduction in
spleen volume from baseline); non-palpable spleen for baseline spleen between 5
and 10 cm; not eligible for spleen response for baseline spleen <5 cm

¢ Relapsed:

— < 30% reduction in spleen size (or < 10% reduction in spleen volume) at the
end of ruxolitinib treatment compared to baseline after an initial response (as
defined above). Patients must have had treatment with ruxolitinib for = 3
months

e Refractory:

— < 30% reduction in spleen size (or < 10% reduction in spleen volume) at the
end of ruxolitinib treatment compared to baseline and failure to meet criteria for
response (as defined above) during ruxolitinib treatment. Patients must have
had treatment with ruxolitinib for 2 3 months

¢ Intolerance:

— Ruxolitinib treatment for = 28 days complicated by either (i) the development of
RBC transfusion requirement (2 2 units/month for 2 months), or (ii) toxicity
defined as Grade = 3 adverse events (AEs) of thrombocytopenia, anaemia,

haematoma, and/or haemorrhage while on treatment with ruxolitinib

In 2013, the Food and Drug Administration placed fedratinib under a clinical hold due
to reported cases of WE. Consequently, clinical trials investigating fedratinib, such as
JAKARTA-2, were terminated prematurely and patients were mandated to come off

treatment. To assess the potential impact of the clinical hold, the Stringent cohort
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was further analysed to include only those patients who were not forced to
discontinue fedratinib prematurely (termed the Sensitivity cohort). The treatment
response observed in the Sensitivity cohort is applied in scenario analysis in the

economic model.
Figure 13 provides a diagram of the ITT population and its sub-populations.

Figure 13: JAKARTA-2 intention-to-treat and sub-populations

ITT population

N=97
18 patients excluded 16 patients classified
because they did not [«--- ---» as 'intermediate-1
meet criteria® with symptoms’

Stringent Criteria
Cohort
n=79

Int-2/High-risk Cohort
n=81

13 patients
discontinued prior to
cycle 6 solely due to

the clinical hold

Y

Sensitivity Cohort
n=66

Key: N, total number of patients; n, number of patients in sub-population
Notes: *Stringent Cohort criteria are relating to the relapsed, refractory and intolerance criteria
described in the JAKARTA-2 CSR addendum’? and above.

B.3.2.2 Model structure

B.3.2.2.1 Model type

The cost-effectiveness analysis for fedratinib is a DES model built in Microsoft
Excel®. The modelling methodology emulates the approach taken in the previous
technology appraisal of ruxolitinib (TA386), the first JAK-inhibitor approved for

myelofibrosis.

In a DES model, patient pathways can be estimated for individuals by sampling

directly from time-to-event curves. Therefore, a DES approach does not impose
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assumptions that force events to only occur at defined intervals known as ‘time-
cycles’, which are the norm in cohort-based models and many patient-level
simulations. The DES approach allows greater flexibility in when transitions can
occur and in how transitions are calculated. The model type also enables ‘memory’
to be implemented — meaning a patient’s experience of a health state is recorded so

it can more easily influence costs, utilities, and transitions to future health states.

Due to the similarities between the model built for this submission and the model
built for TA386, previously stated advantages of the DES approach in myelofibrosis
are also applicable to this decision problem. These include its flexibility in handling:

e A response assessment at 24 weeks
e The progressive nature of disease and transition to subsequent treatments
e Worsening health-related quality of life within a health-state (if applicable)

e Ease of adaptation to explore alternative structural assumptions

B.3.2.2.2 Model structure

A simplified model diagram is provided in Figure 14. The simplified diagram displays
the health states and transitions in the model. A more detailed diagram is provided in

Figure 15, which includes the potential events for each health state.

Figure 14: Simplified model diagram

Treatment states Assessment states (24 weeks)
START: —> On JAK inhibitor
Therapy l —> Response assessment
arm _ '
selected —» On best available therapy
Progressed states End of life states
Palliative care
Acute myeloid leukaemia — l

Death

Key: JAK, Janus kinase.
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Figure 15: Detailed model diagram with events

Treatment states START: Therapy arm selected Assessment states (24 weeks)

+ & = ' :
On JAK inhibitor —*  On best available therapy Response assessment
- s . r 4 - —
g H : ) |

Events Events Events

— Response assessment — Response assessment — Response

~ Loss of response (utility impact) ~ Loss of response (utility impact) ~ Non-respanse

- Discontinuation (to BAT / care) — Discontinuation (fo care)

- Progression to AML - Progression to AML

— Death — Death

Progressed states End of life states
Acute myeloid leukaemia ' Palliative care — Death

: I ! .' ) L

Events Events

- Transition to paliiative care — Death

= Death

Key: AML, acute myeloid leukaemia; BAT, best available therapy; JAK, Janus kinase.

The health states in the model are broken down into four categories: treatment

states, assessment states, progressed states, and end-of-life states.

In treatment states, patients are either on fedratinib or BAT. Patients accrue costs
according to the treatment received and accrue quality-adjusted life years (QALYSs)

in line with their response to treatment.

The assessment state is entered following 24 weeks of treatment with either
fedratinib or BAT. Patients who discontinue treatment or die before reaching this
state are labelled as an ‘early discontinuation’ or an ‘early death’. In the assessment
state, patients undergo an instantaneous response assessment. The potential

definitions of response used in the model are:

e Spleen response: = 35% spleen volume reduction from baseline at 24 weeks
e Symptom response: = 50% TSS reduction from baseline at 24 weeks
e Spleen or symptom response: = 35% spleen volume or = 50% TSS reduction from

baseline at 24 weeks
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In the base case, ‘spleen or symptom’ response is used to define response. This
definition of response is based on the International Working Group for
Myeloproliferative Neoplasms Research and Treatment (IWG-MRT) and European
LeukemiaNet (ELN) guidelines,?'- 73 as defined in terms of either a spleen response
or a symptom response. This approach has also been substantiated by the advisors
attending the fedratinib Advisory Board. This is consistent with TA386.7

For fedratinib, time-to-discontinuation beyond 24 weeks is estimated separately for
responders and non-responders. This is because non-responders discontinue
treatment sooner (as observed in JAKARTA and JAKARTA-2). For BAT, an explicit
time-to-discontinuation is not estimated; it is assumed the patient remains on BAT
until another event due to the lack of alternative treatment options. There are other
potential transitions (such as to progressed or end-of-life health states) that can

occur in lieu of this explicit discontinuation.

The progressed state reflects transformation to acute myeloid leukaemia (AML). It
was considered important to include secondary AML as a health state, to reflect its
association with reduced life expectancy and health-related quality of life (HRQoL) in
myelofibrosis.”* Patients with AML do not return to the treatment states, but accrue
any direct medical costs associated with AML (see Health-state unit costs and

resource use).

End-of-life states in the model are palliative care and death. The palliative care
health state reflects inpatient care in the final 8 weeks of life.”®> 76 Death is an

absorbing health state.

B.3.2.2.3 Model implementation
To implement the DES approach, Visual Basic for Applications (VBA) in Microsoft

Excel is used. VBA is the programming language of Microsoft Excel. The VBA code
in the model adapts the example best-practice approach provided by the NICE
Decision Support Unit (DSU).””

In the model, transitions occur according to time-to-discontinuation (TTD) curves,

overall survival (OS) curves, time-to-AML curves, at response assessments, and
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based on the proportion of patients expected to receive palliative care. The

implementation of potential transitions within the model is summarised in Table 29.

Company evidence submission template for fedratinib for splenomegaly and symptoms in
myelofibrosis ID1501

© Celgene, a BMS Company (2020). All rights reserved 91 of 195



Table 29: Implementation of events in the model

Event

Description

Assignment

Supporting data

Death
(or early death)

Patient dies.

‘Early death’ is death before 24
weeks of treatment.

Time-to-death is sampled from parametric
curves at the start of the simulation. No events
can occur after death.

OS curves based on initial treatment

Early
discontinuation

Patient discontinues treatment
before 24 weeks.

When starting fedratinib, the proportion of early
discontinuations input is used to determine
who has this event.

The time of discontinuation is assigned
between 0 and 24 weeks of treatment, using a
uniform distribution.

Trial data on the proportions of
patients who discontinue before 24
weeks of fedratinib.

responder to treatment.

determine who responds at 24 weeks.

The denominator for response is corrected to
consider only patients who reach the
assessment (excludes early deaths and
discontinuations). This ensures alignment
between the % response input and the %
response output.

Response Patient undergoes response If a patient is receiving treatment at 24 weeks, | Structural model assumption informed
assessment assessment at 24 weeks of they undergo a response assessment. by clinical trials.

treatment.
Response Patient classified as a The proportion of responders is used to ITCs were performed to adjust for

imbalances between ITT response
data for fedratinib in JAKARTA-2 and
BAT in other trials (SIMPLIFY-2 and
PERSIST-2).

Non-response

Patient classified as a non-
responder to treatment.

In scenario analysis, a stopping
rule dictates that non-
responders discontinue
fedratinib treatment.

Patients who do not meet the criteria for
response, as calculated above, are considered
non-responders.

If the stopping rule is used, the transition to
BAT occurs immediately for these patients.

As above
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its associated benefit.

Patient remains on current
treatment until discontinuation
or another event.

that time or at discontinuation, whichever is
earliest.

In utility calculations, the patient only receives
the responder utility increment while they
respond.

Event Description Assignment Supporting data
Loss of Patient originally classified as a | A duration of response is sampled from a Duration of response curves beyond
response responder loses response and parametric curve. A patient loses response at 24 weeks (JAKARTA-2).

Discontinuation

Patient stops receiving

At 24 weeks, a TTD is sampled from separate

In the base case, TTD curves for

(BAT, not used
in base case)

of life over time, independent of
age-related utility decline.

weeks by a utility decrement.

Only the utility changes, and the patient
remains in the BAT health state.

(fedratinib) fedratinib. curves for responders and non-responders. responders and non-responders
If the patient reaches the TTD and is still on beyond 24 weeks are used.
treatment, the patient will transition to BAT or In scenario analysis, a stopping rule is
palliative care, depending on whether they enabled, and non-responders
meet criteria explained below. experience immediate discontinuation.
Worsening Patient receiving BAT The health state utility value applied to the The ruxolitinib appraisal (TA386) in a
quality of life experiences a worsening quality | patient in the BAT state is reduced every 24 JAKi-naive setting assumed that utility

for patients on ‘supportive care’ (the
last 30% of time on BAT) would fall
every 24 weeks.

Progression to
AML

Patient stops current treatment
and enters AML health state.

A time-to-AML is assigned when the patient
starts treatment, by sampling from a
parametric curve.

If a patient is alive at this time, they will
progress to the AML health state when the
time is reached.

A new time-to-death (OS) is estimated upon
progression, to reflect the reduced life
expectancy associated with AML.

It is not clear whether treatment
influences the rate of progression to
AML. Therefore, the rate of
progression to AML is set constant
across treatments in the base case

This can be based on the treatment
and informed by respective trials.
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Event Description Assignment Supporting data

Transition to Patient stops current treatment | For a patient on fedratinib, remaining life Clinical assumptions based on
palliative care | and enters palliative care health | expectancy is assessed at the TTD. If there premise that not all patients will
state. are < 8 weeks of remaining life expectancy, receive palliative care, given that
they will move to palliative care. death is not always predictable.

For a patient on BAT or in the AML state, no
TTD is assigned. Therefore, a different rule is
applied. In the final 8 weeks of life from the
BAT or AML states, a proportion of patients are
moved to palliative care.

Key: AML, acute myeloid leukaemia; BAT, best available therapy; ITT, intention-to-treat; JAK, Janus kinase; JAKi, JAK inhibitor; OS, overall survival; TA,
technology appraisal; TTD, time-to-discontinuation.
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B.3.2.2.4 Model features

Health effects in the model are calculated in life years (LYs) and QALYs.

Health effects and costs accrue for each patient based on their pathway over a
lifetime time horizon. A 30-year time horizon was assumed to capture relevant
outcomes over the lifetime of the patient, which was considered important as the
model outcomes focus on survival. The average starting age in the model is
approximately 66 years and 100% of patients are expected to die during the

simulation. Shorter time horizons are explored in scenario analysis.

In the base case, the model considers a 3.5% annual discount rate for costs and
QALYs in line with the NICE reference case. A 0% annual discount rate for LYs is

used to align with standard practice.

Time cycles are not used in DES modelling. Therefore, considerations related to

cycle length and half-cycle correction are not applicable.
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Table 30: Features of the economic analysis

Previous appraisals

Current appraisal

Factor TA386

Chosen values

Justification

Time horizon Lifetime time horizon (30 years).

Lifetime time horizon (30
years).

The reference case stipulates that the time horizon
should be sufficiently long to reflect any
differences in costs or outcomes between the
technologies being compared.

A lifetime time horizon is therefore considered
sufficient to capture all meaningful differences.

Treatment waning | None.
effect?

The implementation of
duration of response within
the model acts as a waning
treatment effect, in that
response is not artificially
maintained for the entire
treatment duration.

This reflects the clinical data to represent a more
accurate portrayal of the disease.

In a DES model, which uses a time-to-event
framework, traditional hazards adjustment for
treatment effect waning cannot be performed
given there are no time cycles over which to do so.

The same duration of response is used for both
arms, which may be a conservative assumption
given that a greater proportion of patients respond
to fedratinib which may indicate deeper/longer
response.

Source of utilities | A condition-specific preference-
based measure for MF (MF-8D)
was developed and applied to
COMFORT-I data.

Treatment health state
utilities were estimated using
the MF-8D in JAKARTA-2.

Other health state utilities
(AML and palliative care)
were externally sourced, and
both estimated using the EQ-
5D.

A worsening utility decrement
for BAT, applied in scenario

The NICE reference case stipulates that the EQ-
5D is the preferred measure of health-related
quality of life in adults. Some evidence suggests
that the EQ-5D does not sufficiently capture
HRQoL in myelofibrosis.”® Therefore, the MF-8D, a
condition-specific measure, was used where
possible.

Externally sourced utilities were used to
appropriately estimate utilities that required longer-
term data or greater sample size.
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Previous appraisals

Current appraisal

analysis, was taken from
TA386.

The worsening utility decrement could be applied
to BAT to reflect the worsening HRQoL assumed
in TA386 for ‘supportive care’. Clinical feedback
indicated that BAT and ‘supportive care’ were
equivalent.

Source of costs

Resource use unit costs were
sourced from NHS Reference
Costs and PSSRU Unit Costs.

The main source for adverse event
costs was a previous appraisal of
Enzalutamide for metastatic
hormone-relapsed prostate cancer
previously treated with a
docetaxel-containing regimen
(TA316), which primarily used NHS
Reference Costs.

Administration costs were not
included.

Drug acquisition costs were taken
from the BNF.

Resource use and adverse
event cost sources were
consistent with those used in
TA386, using updated values
or inflating values to a 2019
cost year.

Administration costs were
taken primarily from NHS
Reference Costs.

Drug acquisition costs were
taken primarily from MIMS.
eMIT was used for drugs
available in generic form.

NHS Reference Costs, PSSRU, MIMS and eMIT
are standard sources of UK-relevant costs and
were used where possible. Where costs were not
reported in these sources, cost inputs were
sourced from appropriate literature.

Key: BNF, British National Formulary; eMIT, electronic medicines information tool; EQ-5D, EuroQol 5-dimensions questionnaire; NHS, National Health
Service; MF-8D, myelofibrosis 8-dimensions; MIMS, Monthly Index of Medical Specialities; TA, technology appraisal; PSSRU, Personal and Social
Services Research Unit.
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B.3.2.3 Intervention technology and comparators

Fedratinib was implemented in the model for the subset of patients in its marketing
authorisation who have been treated with ruxolitinib. This population was chosen as

it represents patients with significant unmet clinical need.

Fedratinib was modelled at a daily dose of 400 mg, administered orally. This is in line
with the dose administered in the JAKARTA-2 trial and the expected fedratinib

marketing authorisation.

The comparator in the model is best available therapy (BAT). BAT represents
treatments received by a cohort of patients with MF, and is informed by the
literature.’® 1542 The use of BAT as a comparator aligns with the design of

comparative clinical trials in MF and previous ruxolitinib economic modelling.

A 24-week treatment continuation rule for fedratinib can be implemented in the
model. This reflects the stopping rule for ruxolitinib in TA386, by which patients
whose disease did not respond to treatment were assumed to discontinue and
receive BAT. The 24-week stopping rule and decision were based on the British
Committee for Standards in Haematology guideline for the diagnosis and
management of myelofibrosis (2012), which states that treatment should be stopped
after 6 months if no reduction in splenomegaly has occurred or if symptoms have not

improved since starting therapy.”®

This submission assesses patients who have been treated with ruxolitinib and
therefore require an alternative effective therapy. However, patients who stop
ruxolitinib can rebound and lose symptom control.#? 8081 Therefore, patients are
often continued on ruxolitinib while achieving a suboptimal response, as no other
targeted therapeutic options are available. It is for this reason that the BAT arms of
Phase lll trials in ruxolitinib-exposed populations have included substantial ruxolitinib
use: from 44% in PERSIST-2 to 89% in SIMPLIFY-24" 42, Clinical experts at a UK
advisory board for fedratinib suggested that they would expect ruxolitinib use in the
UK in this population to be similar to that used in SIMPLIFY-2.'® Therefore, ruxolitinib

alone is not considered a relevant comparator but is instead included as part of the
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basket of treatments in BAT. This attempts to ensure alignment between costs and

efficacy inputs (See Section B.3.6.1).
B.3.3. Clinical parameters and variables

B.3.3.1 Time-to-event data

In the model, patients are initialised with a scheduled set of event times. Example
events could be treatment discontinuation or death. The event which occurs next in
the model is the event with the lowest time-to-event. The occurrence of certain
events will restrict other events from happening, e.g. death will end the simulation for
a patient. For each patient, random numbers were used to sample times from time-

to-event distributions (parametric curves).

Parametric curve fitting was conducted in line with NICE DSU guidance.?? Six
conventional parametric models were considered and compared: exponential,
Gompertz, generalised gamma, log-logistic, log-normal, and Weibull. All curves were
estimated using weeks as the unit of time and the ‘flexsurvreg’ R package. All curves
were fit separately, meaning only data for the treatment of interest were considered
in estimations. This was appropriate due to the non-randomised single-arm nature of
the JAKARTA-2 trial.

Due to data immaturity, it was considered important to select the appropriate
distributions informed primarily by the clinical plausibility of long-term predictions,

remaining cognisant of statistical fit over the observed period.
B.3.3.2 Response

B.3.3.2.1 Types of response

Patient burden in myelofibrosis is linked to spleen size and symptom control.

Spleen response can be measured in terms of spleen volume or length. Spleen
volume and length have considerable overlap. Evidence suggests that these
measures produce equivalent results when assessed in a binary manner at
established response thresholds (35% reduction in spleen volume, 50% reduction in

spleen length).83-85 This relationship was also observed in JAKARTA-2. A post-hoc
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analysis of the JAKARTA-2 ITT population showed that spleen volume responders
(n= 30, N = 97) were the same population as spleen length responders (n = 30, N =
97) by the above definitions. Only spleen volume response is carried forward into
modelling, on the basis that spleen volume informed the primary efficacy endpoint of
the JAKARTA and JAKARTA-2 trials.

In the JAKARTA studies, patients with spleen response underwent imaging 4 weeks
after the 24-week assessment to confirm their response. This confirmatory step was
not conducted in any other MF trials, and therefore response assessment at 24
weeks regardless of confirmation is used to enable like-for-like comparison between
fedratinib and BAT.

Symptom response is usually patient-reported and summarised by the TSS from the
Myelofibrosis Symptom Assessment Form (MF-SAF). An established threshold for

symptom response is a 50% reduction in TSS.

International Working Group Myeloproliferative Neoplasms Research and Treatment
guidelines suggest both types of response should be considered®’, this consideration
was further substantiated at a clinical advisory board.'® Acknowledging that both
types of response are important, ‘spleen or symptom’ response classifies a patient

as a responder for meeting either criterion.

B.3.3.2.2 Response assessment

In treatment health states, patients undergo a response assessment after 24 weeks
of treatment (see Section B.3.2). Unlike TA386, the model in this submission allows

patients on BAT to respond.

To support the comparison to BAT, given that JAKARTA-2 was a single-arm trial,
indirect treatment comparisons (ITCs) were performed using response data for
fedratinib in JAKARTA-2 and BAT in PERSIST-2 and SIMPLIFY-2 clinical trials.

In the economic model, the percentages of responders to fedratinib are aligned with
the selection population, i.e. response percentages for the intermediate-2 and high-
risk patients are used in the base case. However, the ITCs used the full ITT
population data (or the Sensitivity cohort data in scenario analysis) to derive the
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treatment effects. This is because PERSIST-2 and SIMPLIFY-2 clinical trials
included significant proportions of intermediate-1 patients and it was not possible to

separate this subgroup using the available data (Table 31).

The primary method of ITC was matching-adjusted indirect comparison (MAIC)
which aims to address potential imbalances between trials on key prognostic
variables with meaningful differences. The premise of MAIC methods is to adjust for
between trial differences in baseline characteristics. When a common treatment
comparator or ‘linked network’ is unavailable, a MAIC assumes that differences
between absolute outcomes that would be observed in each trial are entirely
explained by imbalances in prognostic variables and treatment effect modifiers.
Under this assumption, every prognostic variable and every treatment effect modifier

that is imbalanced between the two studies must be available.

Simulated treatment comparison (STC) has recently been discussed by NICE in their
technical support document.>” This approach was explored alongside the MAIC (and
yielded highly similar results). For this method, a regression model is fitted to the
JAKARTA-2 data for the outcome of interest, and should include all covariates that
are prognostic or effect modifiers.>” The model is then used to predict the percentage
of fedratinib-treated patients who experience SVR or TSS reduction using the
covariate values observed in the comparator evidence.® In addition, naive ITCs
between JAKARTA-2 and appropriate data sources were also performed to compare

outcomes.

The ITCs were performed for spleen response, symptom response, and ‘spleen or
symptom’ response. No appropriate comparator data were identified for the ‘spleen
or symptom’ response definition, therefore a post-hoc analysis was performed by
applying the minimum and maximum possible number of BAT ‘spleen or symptom’
responders from the available data to the ITC. The outcomes were used to produce
an average result for this endpoint. Because of the importance of considering both
spleen and symptom response as an endpoint, this analysis was the base case
option used within the economic analysis. The ITC results for the separate spleen

response and symptom response are presented in Appendix M.
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An SLR was completed to identify studies from the literature that were suitable for
performing an ITC. Two studies, PERSIST-24' and SIMPLIFY-22 were identified and
are described alongside JAKARTA-2 in Table 31. The proportion of therapies
received within BAT of the trial study arms is reported in Table 32. In both PERSIST-
2 and SIMPLIFY-2, BAT mainly consisted of ruxolitinib. However, more patients in
the SIMPLIFY-2 BAT (88.5%) arm received ruxolitinib compared with the PERSIST-2

(44.9%) BAT arm.

Table 31: Summary of study design and population in JAKARTA-2, PERSIST-2,

and SIMPLIFY-2

mg, once daily
(starting dose)

JAKARTA-2 PERSIST-2 SIMPLIFY-2
Phase Il 1] 1]
Design Single-arm RCT RCT
Method of blinding Open-label Open-label Open-label
Intervention (N) Fedratinib 400 Pacritinib 400 mg, Momelotinib 200 mg

once daily (75 [ITT
efficacy population])

once daily (104 [ITT])

(97 [ITT]) Pacritinib 200 mg,
twice daily (74 [ITT
efficacy population])
Comparator (N) NA BAT (72 [ITT efficacy BAT (52 [ITT])
population])
Location Multicentre Multicentre Multicentre
Method of NA 1:1:1 ratio stratified by | 2:1 stratified by
randomisation geographic region, risk | transfusion
category, and rebound | dependence and by
platelet count baseline TSS
Crossover NA After Week 24 or After completion of the
progression of randomised phase
splenomegaly before (24 weeks), all
Week 24 subjects were eligible
to receive momelotinib
in an extended
treatment phase
Platelet count =50 x 10%L <100 x 10°/L There was no

inclusion/exclusion
criteria for platelet
count at baseline
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JAKARTA-2 PERSIST-2 SIMPLIFY-2
DIPSS risk status: N =97 N=72 N =52
n (%) Intermediate-1 | 16 (16.5)? 13 (18.1) 16 (30.8)°
n (%) Intermediate-2 | 47 (48.5) 37 (51.4) 28 (53.8)
n (%) High-risk 34 (35.1) 22 (30.6) 8 (15.4)

Total Symptom Score.

hepatomegaly

Key: BAT, best available therapy; DIPSS, Dynamic International Prognostic Scoring System; ITT,
intention-to-treat; N, number of subjects; NA, not applicable; RCT, randomised controlled trial; TSS,

Note: 2, Intermediate-1 with symptoms; °, Intermediate-1 with symptomatic splenomegaly or

Table 32: BAT received in PERSIST-2 and SIMPLIFY-2

Prednisone (13.2%)
Danazol (5.1%)
Thalidomide (3.1%)
Decitabine (2.0%)
Interferon-alpha (2.0%)

Study PERSIST-2 (N=72) SIMPLIFY-2* (N=52)

BAT received | Ruxolitinib (44.9%) Ruxolitinib (88.5%)
Watch and wait (19.4%) Hydroxycarbamide (hydroxyurea)
Hydroxycarbamide (hydroxyurea) | (23.1%)
(19.4%) Corticosteroids (12.6%)

Key: BAT, best available therapy.
Notes: *, Only the most frequent treatments received were reported; the percentages in this table
to do not sum to 100% as subjects could have received more than one therapy.

Table 33 presents spleen volume response from baseline to Week 24 for the ITT
populations of the JAKARTA-2, PERSIST-2, and SIMPLIFY-2. The result for the
subgroup of JAKARTA-2 patients with platelet count < 100 x 10°%L has also been

included for comparison to PERSIST-2 ITT results which only include patients with
platelet count < 100 x 109/L.
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Table 33: Available data for subjects who have received prior ruxolitinib and

achieved 2 35% spleen volume reduction

Outcome JAKARTA-2° PERSIST-2 SIMPLIFY-2

FEDR 400 mg BAT BAT

(N=97 [ITT]?) (N=72 [ITT]) (N=52 [ITT])
2 35% SVR from 30.9% NA° 6%
baseline to (n=30, N=97) (n=3, N=52)

Week 24/EOC 6 for the
ITT population

> 35% SVR from | B 3% NR
baseline to Week 24 for (n=JJ, N=33) (n=1, N=33)
subjects with platelet
count < 100 x 10%/L

Key: BAT, best available therapy; EOC, End of Cycle; FEDR, fedratinib; ITT, intention-to-treat; n, number
of responders; N, total patients; NA, not applicable; NR, not reported; SVR, spleen volume reduction.
Notes: 2, JAKARTA-2 includes patients with platelet count = 50 x 10%L; the PERSIST-2 inclusion criteria
included patients with a platelet count < 50 x 10%L; ®, ITT population includes all patients who received
therapy, this is different to the MF-SAF population reported in Harrison et al*é: ¢, ITT results for PERSIST-
2 include 53% of subjects who are JAK-inhibitor naive; 9, results for the subgroup of subjects who had
received prior ruxolitinib treatment.

Table 34 presents symptom response from baseline to Week 24 for the ITT
populations of JAKARTA-2, PERSIST-2, and SIMPLIFY-2. As with spleen volume
response, the result for the subgroup of JAKARTA-2 patients with platelet count
<100 x 10%L has also been included to facilitate comparison with the PERSIST-2
results which only included these patients.
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Table 34: Available data for subjects who have received prior ruxolitinib and

achieved 2 50% total symptom score reduction

Outcome JAKARTA-2 PERSIST-2 SIMPLIFY-2
FEDR 400 mg BAT BAT
(N=97 [ITT]?) (N=72[ITT)) (N=52 [ITT])
>50% reduction in TSS | % NAD 6%
from baseline to 24 weeks | (n=|Jj}; N=97) (n=3; N=51)
for the ITT population
> 50% reduction in TSS | A 15%¢ NR
from baseline to 24 weeks | (n=|Jj}; N=33) (n=5; N=33)
for the subjects with
platelet count
<100 x 10%L

Key: BAT, best available therapy; FEDR, fedratinib; ITT, intention-to-treat; n, number of
responders; N, total patients; NR, not reported; TSS, total symptom score.

Notes: 2, ITT population includes all patients who received therapy, this is different to the MF-SAF
population reported in Harrison et al*é; ®, ITT results for PERSIST-2 include 53% of subjects who
are JAK-inhibitor naive; ¢, results for the subgroup of subjects who had received prior ruxolitinib
treatment.

B.3.3.2.3 Indirect treatment comparison (ITC) methods

MAICs and STCs were performed using the BAT-arm data from SIMPLIFY-2,42
whereas only a naive ITC could be performed with the BAT-arm data from
PERSIST-24" as baseline characteristics were not reported for the ruxolitinib-treated
subgroup. Identification of prognostic factors was therefore only limited to the
JAKARTA-2 and SIMPLIFY-2 studies. In published literature, treatment effect
modifiers could not be identified for JAK-inhibitor exposed patients. Furthermore,
exploratory analyses to identify treatment effect modifiers using the JAKARTA-2
patient level data was not possible given that JAKARTA-2 is a single-arm trial.
Instead, statistical analysis supported by further input from an external haematologist

was performed and is described below.

Univariate models for spleen volume reduction (SVR) and TSS reduction were fitted
for each of the available patient characteristics. The p-values for both SVR and TSS
analyses are reported in Appendix L. For each variable, patients with missing
information were removed, and a likelihood-ratio test was performed to understand
the significance of the variable on SVR and TSS reduction. Due to multiple testing,

interpretation of p-values was made with caution. In the JAKARTA-2 patient-level

Company evidence submission template for fedratinib for splenomegaly and symptoms in
myelofibrosis ID1501

© Celgene, a BMS Company (2020). All rights reserved 105 of 195



data, transfusion dependence was a ‘perfect predictor’ of SVR. In logistic regression,
when a variable is a perfect predictor of the outcome, the model struggles to
converge. This is a problem that is referred to as complete separation.>® Therefore,
for SVR, the p-value from the univariate analysis of transfusion dependence was

interpreted with further caution.

In addition to the univariate analysis, variables were compared to determine whether
there was significantly high standardised difference between the JAKARTA-2 and
SIMPLIFY-2 trial data. All variables, with the exception of MF subtype and baseline
TSS, had a standardised difference greater than 10%, indicating potential imbalance.
A multivariate analysis was also completed with all variables to determine which

were significant in forward selection by Akaike Information Criterion (AIC).

An external haematologist involved and experienced in developing MF prognostic
risk scores and clinical trials of novel MF treatments was consulted to acquire further
input on which imbalances between baseline characteristics in JAKARTA-2 and
SIMPLIFY-2 could be considered clinically meaningful .86 Specifically, the external
haematologist was presented with the reported baseline characteristics of the BAT-
treated patients in SIMPLIFY-2 and corresponding baseline characteristics of the
fedratinib-treated patients in JAKARTA-2 in a table. The haematologist was asked to
indicate whether the magnitude of the differences observed for each baseline
characteristic would be a driver of differences in achieving = 35% SVR beyond that
of the treatment itself. Subsequently, three characteristics were identified as having
differences that are clinically meaningful: ECOG PS, DIPSS, and transfusion

dependence status.

Prognostic factors that were used to adjust the indirect treatment comparisons were

included if they satisfied both the following criteria:

e The variable was identified as having clinically meaningful imbalance by an
external haematologist
e The variable was also identified as being an important prognostic factor in the

JAKARTA-2 study (from either the univariate or multivariable analyses)
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Variables fulfilling both criteria for SVR were ECOG PS and transfusion dependence
and variables fulfilling both criteria for TSS reduction were ECOG PS and DIPSS.

These variables were therefore explored in the respective adjusted analyses as

presented in Appendix L. These prognostic factors were then combined to use within

the ‘spleen or symptom’ analysis to produce the base case response estimates.

B.3.3.2.4 Spleen or symptom response results

The ‘spleen or symptom’ ITC was performed between the available BAT and

fedratinib trial data with the endpoint of patients having experienced either SVR or
TSS. Given the limitation that the available SIMPLIFY-2 and PERSIST-2 data for the

BAT arm does not report this endpoint, the analyses are performed with one of two

assumptions:

e The number of BAT patients who reach the endpoint is equal to the maximum

number of patients experiencing either SVR or TSS response separately —

Referred to henceforth as the Minimum BAT response scenario.

e The number of BAT patients who reach the endpoint is equal to the sum of

patients experiencing either SVR or TSS response separately — Referred to

henceforth as the Maximum BAT response scenario

Using these assumptions, Table 35 and Table 36 summarise the comparison

scenarios that were made in this ITC analysis.

Table 35: Summary of comparisons to the PERSIST-2 evidence

Comparison made

Data used to make the comparison

JAKARTA-2: FEDR 400
mg
(N=97 [ITT]?)

PERSIST-2: BAT
(N=72 [ITT])

Minimum BAT response
scenario — Unadjusted ITC of the
proportion of ITT subjects
achieving either =2 35% SVR from
baseline to Week 24/EOC 6 OR

= 50% TSS reduction from baseline
to Week 24/EOC 6 in ITT subjects
with platelet count < 100 x 10°/L

| P
(n=Il; N=33)

15.2%
(n=5; N=33)

Maximum BAT response
scenario - Unadjusted ITC of the
proportion of ITT subjects

-
(n=Il; N=33)

18.2%
(n=6; N=33)
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Comparison made

Data used to make the comparison

JAKARTA-2: FEDR 400
mg
(N=97 [ITT]?)

PERSIST-2: BAT
(N=72 [ITT])

achieving either =2 35% SVR from
baseline to Week 24/EOC 6 OR

=2 50% TSS reduction from baseline
to Week 24/EOC 6 in ITT subjects
with platelet count < 100 x 10%/L

population reported in Harrison et al*6:

Key: BAT, best available therapy; EOC, End of Cycle; FEDR, fedratinib; ITC, indirect treatment
comparison; ITT, intention-to-treat; n, number of responders; N, total number of subjects; SVR,
spleen volume reduction; TSS, Total Symptom Score; wo, without.
Notes: 2, ITT population includes all patients who received therapy, this is different to the MF-SAF

Table 36: Summary of comparisons to the SIMPLIFY-2 evidence

Comparisons made

Data used to make the comparison

JAKARTA-2: FEDR 400
mg
(N=97 [ITT]?)

SIMPLIFY-2: BAT
(N=52 [ITT])

Minimum BAT response
scenario - ITCs (unadjusted,
MAICs, and STCs) of the
proportion of ITT subjects
achieving either =2 35% SVR from
baseline to Week 24/EOC 6 OR

=2 50% TSS reduction from baseline
to Week 24/EOC 6

| P
(n=]; N=97)

5.8%
(n=3; N=52)

Maximum BAT response
scenario - ITCs (unadjusted,
MAICs, and STCs) of the
proportion of ITT subjects
achieving either =2 35% SVR from
baseline to Week 24/EOC 6 OR

= 50% TSS reduction from baseline
to Week 24/EOC 6

11.5%
(n=6; N=52)

population reported in Harrison et al*6:

Key: BAT, best available therapy; EOC, End of Cycle; FEDR, fedratinib; ITC, indirect treatment
comparison; ITT, intention-to-treat; MAIC, matching-adjusted indirect treatment comparison;

n, number of responders; N, total number of subjects; STCs, simulated treatment comparisons;
SVR, spleen volume reduction; TSS, Total Symptom Score; wo, without.

Notes: 2, ITT population includes all patients who received therapy, this is different to the MF-SAF

There were three JAKARTA-2 patients with missing ECOG PS information at

baseline. It was therefore assumed that these patients had an ECOG PS of either 0
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or 1 (rather than ECOG PS 2) to calculate the matching weights as this was the most
prevalent group. Furthermore, three patients in SIMPLIFY-2 had missing information
on whether they were transfusion dependent or independent at baseline. It was
assumed that these patients were distributed equally across the two categories; the

reported percentages were used to represent the entire SIMPLIFY-2 BAT population.

Following the matching procedure (weighting on ECOG PS, DIPSS and transfusion
dependence), the weighted baseline characteristics for JAKARTA-2 patients were
compared with the comparator population (the SIMPLIFY-2 BAT arm). Table 37
indicates that the MAIC method led to reweighted JAKARTA-2 covariates that are
the same as the SIMPLIFY-2 population. However, the matching procedure led to a
relatively small effective sample size (ESS) for the JAKARTA-2 population (ESS was
34.4 compared to the original sample size of 97). It was noted that there was a large
imbalance in the proportion of patients who were transfusion dependent between the
fedratinib-treated patients and BAT-treated patients and removal of transfusion
dependence resulted in an ESS value of 81.6. Because of this, an additional analysis
using only adjustment for ECOG PS and DIPSS was included in the MAIC.

Table 37: Sample size/effective sample size and baseline characteristics before

and after matching

N/ESS ECOG PS: DIPSS: % % Transfusion
% 0 or 1 Intermediate- | dependent
1o0r2
SIMPLIFY-2 BAT arm | N=52 86.5 84.6 51.9
JAKARTA-2 N=97 76.3 64.9 14.4
population before
matching
JAKARTA-2 ESS=18.3 86.5 84.6 51.9
population after (35.5% of
matching on ECOG original
PS, DIPSS and sample size
transfusion [N=97])
dependence
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N/ESS ECOG PS: DIPSS: % % Transfusion

% 0 or 1 Intermediate- | dependent
1or2
JAKARTA-2 ESS=81.6 86.5 84.6 NA
population after (84.1% of
matching on ECOG original
PS and DIPSS Samp|e size
[N=97])

Key: BAT, best available therapy; ECOG PS, Eastern Cooperative Oncology Group Performance
Status; ESS, effective sample size; N, number of subjects; NA, not applicable; SVR, spleen volume
reduction.

Minimum BAT response scenario results

Table 38 presents the naive ITC results for the proportion of patients achieving
2 35% SVR or 2 50% TSS reduction from baseline to Week 24 (spleen or symptom
response) when the BAT evidence is informed by the PERSIST-2 data, using the

minimum BAT response assumption.

Fedratinib 400 mg led to a greater proportion of patients achieving spleen or
symptom response compared to BAT. Fedratinib 400 mg had a [Jl|% (95%
confidence interval [CI] ||l greater proportion of patients with spleen or

symptom response compared with BAT.

Table 38: Fedratinib 400 mg versus BAT (from PERSIST-2) — naive ITC results
for the spleen volume reduction or total symptom score endpoint (minimum

BAT response scenario)

JAKARTA 2 PERSIST-2
(400 mg FEDR) (BAT)
N=33 N=33
> 35% SVR or = 50% TSS from | A 15.2%
baseline to Week 24 (subgroup of = (n=5)

the JAKARTA-2 ITT population
with platelet counts < 100 x 10%/L A 4(?0 mg FEDR-BAT
and without LOCF) [95% CI]:

- (I

Key: BAT, best available therapy; Cl, confidence interval; FEDR, fedratinib; ITC, indirect treatment

volume reduction; TSS, total symptom score

comparison; ITT, intention-to-treat; n, number of responders; N, total number of subjects; SVR, spleen
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The ITC results when the BAT evidence is informed by the SIMPLIFY-2 data, using
the minimum BAT response assumption, are presented in Table 39. All analysis
(unadjusted, MAIC, STC) showed that fedratinib 400 mg consistently led to a greater
proportion of patients achieving spleen or symptom response compared to BAT.
When no adjustment was made for differences in prognostic factors or treatment
effect modifiers, fedratinib 400 mg had a % (95% C!: | ) greater
proportion of patients with spleen or symptom response compared with BAT. Using
MAIC methods, after adjustment for baseline ECOG PS and DIPSS the treatment
effect decreased slightly to [JJl|% (95% C!: ). After adjustment for
baseline ECOG PS, DIPSS and transfusion dependence, fedratinib 400 mg had a
B: 95% Cl: ) oreater proportion of responders than BAT. However, as
discussed above, the results with adjustment for ECOG PS and transfusion
dependence should be interpreted with caution given the relatively small effective

sample size.

The STC analyses are only presented for the adjustment of ECOG PS and DIPSS as
the adjustment for ECOG PS, DIPSS and transfusion dependence resulted in a
model that had a very large standard error for the transfusion dependence coefficient
(1,818.1 — likely due to complete separation). For the adjustment of ECOG PS and
DIPSS, the MAIC and STC methods generated similar results; treatment effects

were % 95% C!: | ) and Il 95% C: ) using the MAIC

and STC methods, respectively

Table 39: Fedratinib 400 mg versus BAT (from SIMPLIFY-2) — unadjusted and
adjusted ITC results for the SVR or TSS endpoint (minimum BAT response

scenario)
Method Variables included in | JAKARTA 2 SIMPLIFY-2
adjustment (400 mg FEDR) (BAT)

Unadjusted | ¢ NA | A 5.8%
ITC (n=li}; N=97) (n=3; N=52)
A 400 mg FEDR-BAT
[95% CI]:
-
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Method Variables included in | JAKARTA 2 SIMPLIFY-2
adjustment (400 mg FEDR) (BAT)
MAIC e ECOGPS | B 5.8%
« DIPSS eF )5 (n=3; N=52)
A 400 mg FEDR-BAT
[95% CI]:
- -
MAIC e ECOGPS | B 5.8%
« DIPSS c!: I (n=3; N=52)
e Transfusion A 400 mg FEDR-BAT
dependence [95% CI]:
- (-
STC e ECOGPS | A 5.8%
 DIPSS cI: I (n=3; N=52)
A 400 mg FEDR-BAT
[95% CI]:
-

Key: BAT, best available therapy; Cl, confidence interval, DIPSS, Dynamic International Prognostic
Scoring System; ECOG PS, Eastern Cooperative Oncology Group Performance Status; FEDR,
fedratinib; ITC, indirect treatment comparison; MAIC, matching-adjusted indirect comparison; n,
number of responders; N, total number of subjects; NA, not applicable; STC, simulated treatment
comparison.

Note: 2Bootstrap percentile Cl (based on 10,000 samples).

Maximum BAT response scenario results

Table 40 presents the naive ITC results when the BAT evidence is informed by the

PERSIST-2 data and the maximum BAT response assumption is applied.

Fedratinib 400 mg led to a % (95% C!: ) greater proportion of patients
achieving spleen or symptom response compared to BAT.
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Table 40: Fedratinib 400 mg versus BAT (from PERSIST-2) — naive ITC results
for the spleen volume reduction or total symptom score endpoint (maximum

BAT response scenario)

JAKARTA 2 PERSIST-2
(400 mg FEDR) (BAT)
N=33 N=33
= 50% reduction in TSS from -% 18.2%
baseline to Week 24 (subgroup (n=20) (n=6)

of the JAKARTA-2 ITT
population with platelet counts A 4(?0 mg FEDR-BAT
<100 x 10%L and without [95% CI]:

LOCF) - I

Key: BAT, best available therapy; Cl, confidence interval; FEDR, fedratinib; ITC, indirect treatment
comparison; ITT, intention-to-treat; LOCF, last observation carried forward; n, number of
responders; N, total number of subjects; SVR, spleen volume reduction; TSS, total symptom score

Under the maximum BAT response assumption, the ITC results when the BAT
evidence is informed by the SIMPLIFY-2 data are presented in Table 41. Again, in all
analyses fedratinib 400 mg consistently led to a greater proportion of patients
achieving spleen or symptom response compared to BAT. When no adjustment was
made for differences in prognostic factors or treatment effect modifiers, fedratinib
400 mg had a 1% (95% C!: ) greater proportion of spleen or symptom
responders compared with BAT. The MAIC, which adjusted for ECOG PS and
DIPSS, indicated a treatment effect of [Jl|% (95% C!: | Gz

The MAIC and STC analyses produced similar results after adjustment for ECOG PS
and DIPSS; with treatment effects of [JJl% (95% CI: | ) and Il (95%
Cl: ) using MAIC and STC methods, respectively.
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Table 41: Fedratinib 400 mg versus BAT (from SIMPLIFY-2) — unadjusted and

adjusted ITC results for the spleen volume reduction or total symptom score

endpoint (maximum BAT response scenario)

Method Variables included in JAKARTA 2 SIMPLIFY-2
adjustment (400 mg FEDR) (BAT)
Unadjusted | ¢ NA | A 11.5%
ITC (n=li; N=97) (n=6; N=52)
A 400 mg Fed—-BAT
[95% CI]:
-
MAIC e ECOG PS - 11.5%
o DIPSS (I (n=6; N=52)
A 400 mg Fed—-BAT
[95% CIJ:
-
MAIC e ECOG PS - B 11.5%
« DIPSS ci: I (n=6; N=52)
e Transfusion A 400 mg FEDR-BAT
dependence [95% CI]:
-
STC e ECOGPS | A 11.5%
« DIPSS e ) (n=6; N=52)
A 400 mg Fed—-BAT
[95% ClI]:
-

comparison.

Key: BAT, best available therapy; Cl, confidence interval, DIPSS, Dynamic International Prognostic
Scoring System; ECOG PS, Eastern Cooperative Oncology Group Performance Status; FEDR,
fedratinib; ITC, indirect treatment comparison; MAIC, matching-adjusted indirect comparison; n,
number of responders; N, total number of subjects; NA, not applicable; STC, simulated treatment

Note: 2Bootstrap percentile Cl (based on 10,000 samples).

Summary

The MAIC, STC and naive analyses within the maximum and minimum BAT

response scenarios produced similar results. The base case analysis used within the
model was the MAIC analysis using the ECOG PS and DIPSS scores for

adjustment, given the relatively high effective sample size and given that no issues

were experienced with convergence (which occurred in some STC analyses). The

treatment effects from the minimum and maximum BAT response analyses provided
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a range within which the expected treatment effect would lie. Therefore, these
analyses were used to produce an average treatment effect (Table 42). The active
fedratinib response percentage for the SVR or TSS endpoint was taken from the
JAKARTA-2 Int-2/High-risk base case population (Table 43) and the response
adjustment percentages were applied to produce the active response proportions for
each therapy arm within the model (Table 44).

Table 42: Application of response adjustments in base case

Treatment % difference to % difference to | % difference to
fedratinib fedratinib fedratinib (lower
(upper bound) bound)
BAT (minimum response) -
BAT (maximum response) ]
BAT (used) - - -

Table 43: JAKARTA-2 Int-2/High-risk spleen or symptom response

Treatment n N % Source

Fedratinib - || 81 B | AKARTA-2 post-hoc
JAKARTA-2 ITT - analysis, intermediate-2 or
intermediate-2+ risk high risk

Table 44: Base case response probabilities at 24 weeks

Treatment Active Probability
Fedratinib ]
Best available therapy ]

When the active endpoint is switched to either of the separate SVR or TSS response
analyses results (Appendix L) then the percentage adjustment is applied to the
active fedratinib percentage in the same way, without the requirement to take an

average from maximum and minimum BAT scenario analyses.

The Sensitivity cohort was also analysed for ‘spleen or symptom’ response in the

same way at the ITT population. These results are presented in Appendix L.
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B.3.3.2.5 Duration of response

Patients can ‘lose’ response on fedratinib but remain on treatment, because some
clinical benefit may continue for the patient which does not meet the criteria for

complete discontinuation.

The model accounts for this by estimating a duration of response (DoR). After
response is lost, the utility increment associated with response is lost, and patients
instead experience the utility increment associated with non-response. Therefore,
response is not artificially maintained for the entire treatment duration, which aims to
reflect clinical practice. This implementation of waning was not modelled for
ruxolitinib in TA386.

Duration of response in the model was based on spleen response, as DoR data for
other response definitions were not collected for fedratinib or available for other

treatments.

In the JAKARTA studies, duration of spleen response was defined as the time from
the date of the first Independent Review Committee (IRC)-assessed response (=
35% spleen volume reduction) to the date of subsequent IRC-assessed progressed
disease or death, whichever was earlier. Parametric curves were fitted to the DoR
data for fedratinib in JAKARTA-2 for the Int-2/High-risk population, with the ITT
population fitted as an option for scenario analysis. The analysis was performed for
spleen responders only, and the number of patients at risk (Int-2/High-risk n = i},
ITT n = 30) for this outcome fell over time partly due to censoring (Figure 16). For
this reason, the generalised gamma curve failed to converge for either population. All
curves gave a similar extrapolation, apart from the exponential curve which predicted

that patients would respond for significantly longer, and so was excluded.

Of the remaining curves, the log-normal curve was chosen as it performed best in
terms of statistical fit (AIC and Bayesian Information Criterion [BIC]). Table 45

presents AIC and BIC values for the base case analysis.
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Figure 16: Parametric curves fit to duration of response data in JAKARTA-2

Int-2/High-risk population

Key: KM, Kaplan—Meier.

Table 45: Statistical fit of duration of response curves in JAKARTA-2 Int-

2/High-risk population

Distribution AlC BIC

Exponential 28.50 29.79
Generalised gamma - -
Gompertz 26.78 29.37
Log-logistic 25.47 28.06
Log-normal * 25.03 27.63
Weibull 25.82 28.41
Key: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.

Notes: T, Selected distribution.

Values in bold indicate best fitting parametric fit. The generalised gamma model did not converge
so fit statistics could not be derived.
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B.3.3.3 Overall survival

In the base case for the model, OS is estimated based on an OS curve for the first

treatment received by the patient.

The JAKARTA-2 trial only assessed fedratinib. Therefore, external sources of OS
data were considered for BAT. The searches performed for the clinical SLR
(described in Appendix D) were first conducted in August 2018, and subsequently
updated to inform this submission. In February 2019, the August 2018 iteration of the
clinical SLR was updated systematically using Embase to identify overall survival
evidence for patients after discontinuation of ruxolitinib. The review retrieved 4,011
publications, of which 11 reported survival for the population of interest.”- 16,41, 87-94
Following the review, two further relevant studies were published: Schain et al.
(2019) and Palandri et al. (2019).'> 17 The latter provided updated data and
information from the Palandri et al. (2018) study from the original review.%

Therefore, 13 studies are summarised in Table 46 and Table 47.
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Table 46: Characteristics of studies reporting overall survival after ruxolitinib discontinuation

(b) 41

Phase Il study

Study name Study design Publication | Patient numbers | Treatment received after ruxolitinib discontinuation
format
Investigational agents
Mascarenhas et al., 2018 | Randomised Abstract 48 (4.7 mg/kg) Imetelstat 4.7 mg/kg, and 9.4 mg/kg
(a)® Phase Il study and
57 (9.4 mg/kg)
Mascarenhas et al., 2018 | Randomised Manuscript 100 Pacritinib 200 mg, pacritinib 400 mg, and BAT

Best available therapy or approved treatment

Gupta et al., 2016 88 Two-stage Abstract 21 Ruxolitinib + ASCT
Simon
Kadir et al., 2018 & Retrospective Manuscript 171 ASCT
observational
Kuykendall et al., 2017 16 | Retrospective Manuscript 22 No treatment
observational 25 Salvage therapy (lenalidomide, thalidomide,
hydroxycarbamide, interferon, danazol, hypomethylating
agents, investigational agents)
63 All patients (no treatment, salvage therapy, ASCT)
Mehra et al., 2016 % Retrospective Abstract 63 Non-ruxolitinib treatment
observational 488 2L-ruxolitinib
(claims
database)
Miller et al., 2018 °1 Retrospective Abstract 41 ASCT
observational
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Study name Study design Publication | Patient numbers Treatment received after ruxolitinib discontinuation
format
Newberry et al., 2017 92 Non-randomised | Manuscript 56 Hydroxycarbamide, investigational agents, splenectomy,
study ASCT, hypomethylating agents, induction
chemotherapy, anagrelide
NICE (COMFORT-II), Randomised HTA 39 NR
2016 7 Phase Il study
Palandri et al., 2018 % Retrospective Abstract NR Evaluable population
observational NR Conventional agents (including hydroxycarbamide,
danazol, anagrelide, ESA)
Shanavas et al., 2016 % | Retrospective Manuscript 100 ASCT
observational
Sourced after review
Palandri et al., 2019 7 Retrospective Manuscript 218 Conventional agents; novel agents (JAK-inhibitors,
observational imetelstat, PRM-151)
Schain et al., 2019 '° Retrospective Manuscript 71 Conventional agents (including glucocorticoids,
observational hydroxycarbamide)

Key: 2L, second line; ASCT, autologous stem cell transplantation; BAT, best active treatment; Cl, confidence interval; ESA, erythropoiesis-stimulating
agents; HR, hazard ratio; HTA, health technology assessment; JAK, Janus kinase; KM, Kaplan—Meier; kg, kilogram; mg, milligram; N, number of patients;
NR, not reported; OS, overall survival.
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Table 47: Survival outcomes in studies reporting overall survival after ruxolitinib discontinuation

Study name

Survival outcomes

Investigational agents

Mascarenhas et al., 2018 (a) &

Imetelstat: Median OS: 19.9 months (4.7 mg/kg) and 29.9 months (9.4 mg/kg)

Mascarenhas et al., 2018 (b) 4!

HRs relative to BAT in a JAKi-exposed subgroup:
Pacritinib 200 mg: 0.49 (95% CI: 0.12—1.96)
Pacritinib 400 mg: 1.80 (95% CI: 0.62-5.23)

Best available therapy or approved treatment

Gupta et al., 2016 88

In all 21 patients from time of registration with median follow-up of 5.8 months, 6-month OS was 75%
(95% CIl 44-90%) before transplant in prior JAKi exposed patients.

For the 19 transplant recipients, 6-month OS was 83% (95% CI 55-94%) from date of transplant in prior
JAKi exposed patients.

Kadir et al., 2018 89

OS rate: ruxolitinib + ASCT vs non-ruxolitinib + ASCT: 72.7% vs 69.9%; P =0.4

Kuykendall et al., 2017 16

No treatment: median OS: 4.9 months

All patients: median OS: 13.0 months

Salvage therapy: median OS: 15.0 months

Mehra et al., 2016 %

Non-ruxolitinib treatment: median OS: 14 months

2L -ruxolitinib: median OS reported as 30 months, although there were 0 patients at risk at 30 months.
Suggest interpretation with caution.

Miller et al., 2018 °1

ASCT with prior ruxolitinib vs without prior ruxolitinib: HR = 0.53 (95% CI: 0.26-1.07); P = 0.077

Newberry et al., 2017 92

Median OS: 14 months

NICE (COMFORT-II), 2016 *

Median OS: 16 months (read from Kaplan—Meier data) in ‘early discontinuers’ and ‘spleen responders’

Company evidence submission template for fedratinib for splenomegaly and symptoms in myelofibrosis ID1501

© Celgene, a BMS Company (2020). All rights reserved

121 of 195




Study name

Survival outcomes

Palandri et al., 2018 %3
(see below for updated data)

Evaluable population: median OS: 22.6 months

Conventional agents: median OS: 30 months (patients who discontinued in chronic phase)
Novel agents: median OS: not reached at 40 months (patients who discontinued in chronic phase)

Shanavas et al., 2016 %

The 2-year OS probability: 61% (95% CI: 49-71).

Sourced after review:

Palandri et al., 2019 17

Overall: median OS: 13.2 months (all patients)
Conventional therapies: median OS: 28.9 months (patients who discontinued in chronic phase)
Novel agents: median OS: 40.5 months (patients who discontinued in chronic phase)

Schain et al., 2019 15

Overall: median OS: 16 months

Key: 2L, second line; ASCT, autologous stem cell transplantation; BAT, best active treatment; Cl, confidence interval; ESA, erythropoiesis-stimulating
agents; HR, hazard ratio; HTA, health technology assessment; JAKIi, Janus kinase inhibitor; KM, Kaplan—Meier; kg, kilogram; mg, milligram; N, number of
patients; NR, not reported; OS, overall survival.
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Of the 13 included studies, eight were retrospective observational studies,5-17- 89-91,
93,94 three were randomised controlled trials (RCTs),” 4" 8" one was a non-RCT,%?
and one was a two-stage Simon study.® Across all the included studies, eight
reported median OS,7- 15-17.87,90,92,93 " wijth variation due to disease status and type of

treatments received after ruxolitinib discontinuation.

Patients receiving observation or no treatment after ruxolitinib had a median OS of
4.9 months.'® Median OS in patients who received treatment with salvage therapy or
conventional agents (e.g. hydroxycarbamide, danazol, anagrelide) was typically
around 14—15 months.'® 90.92 |n general, estimates of median OS for whole study
populations were typically between 13—16 months.'®>17. 92 This is in line with the
median OS following ruxolitinib discontinuation in the COMFORT-II study, which was
approximately 16 months (read from a KM plot in NICE TA386), but was only

reported for early discontinuers and spleen responders.’

A retrospective analysis of European registry data estimated median OS for patients
with MF receiving novel agents (such as fedratinib) was 40.5 months, while median
OS for conventional agents after ruxolitinib was 28.9 months."” The comparatively
higher survival observed in this study is likely due to the inclusion of intermediate-1
risk patients and reporting which excludes patients in the ‘blast phase’ of

myelofibrosis.

The OS data from four external studies were included as options in the model, based
on providing potentially representative and relevant estimates of survival for patients
receiving BAT following ruxolitinib. Additionally, these studies reported KM plots for
the population of interest, such that they could be digitised to create pseudo-patient

level data.
The four included studies were:

1. Schain et al., 2019"°

2. COMFORT-II (spleen responders or early discontinuations), as reported in
TA3867

3. Kuykendall et al., 201716

4. Palandri et al., 2019"7
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The KM plots are presented in Figure 17 compared against the JAKARTA-2 OS
data. No study provided sufficient baseline characteristics specific to the digitised KM

population to allow for an adjusted ITC for OS (Appendix Section L.5.1)

Figure 17: Available KM data for post-ruxolitinib survival

Key: KM, Kaplan—Meier

Prior to the UK advisory board held for fedratinib, clinician attendees (N=7) were
asked to consider and provide their expectations of survival in the post ruxolitinib
population for those treated with BAT and those treated with fedratinib. Attendees
provided estimates at the following time points: 1 year, 2 years, 5 years, 10 years, 15
years, and 20 years. The averages of these estimates are shown in Table 48. At
each timepoint, the experts suggested that a higher proportion of patients would be

alive having received fedratinib instead of current BAT.
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Table 48: Patients alive over time post ruxolitinib (average estimates taken pre-

advisory board)

Treatment 1 year 2 years 5 years 10 years | 15 years | 20

years
BAT Il I I I ]
Fedratinib Il I H I H
Key: BAT, best available therapy.

At the advisory board, clinicians were shown summaries for each of the four potential
OS sources for BAT. Summaries included information on the patient population,
sample size, median survival, risk status of patients, study design, treatment
composition, and time of last observation. For each source, KM plots with numbers
at risk were presented. Parametric curves were then added alongside information on
predicted survival (median, mean, and proportion alive at each time point listed
above), and statistical fit (AIC and BIC).

The group indicated that the population most representative of those expected to
receive fedratinib in UK practice was that of Schain et al (2019). The risk status of
patients was not recorded within the Schain et al study, although it is assumed all
patients would have a risk status of intermediate-2 or above given the approval of
ruxolitinib use in Norway and Sweden.'> Of the 6 parametric curves for this source
(Figure 18), the group indicated that the exponential and Weibull were most relevant
and representative of UK patients. The Weibull curve was selected in the base case

as it provided a better statistical fit to the data.
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Figure 18: Parametric curves fit to overall survival data in Schain et al., 2019
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Key: KM, Kaplan—Meier.

Schain et al. (2019) assessed the survival of 190 patients in MF patients treated with
ruxolitinib both at treatment initiation and post-discontinuation in Norway and
Sweden.’ Survival data for 71 patients who discontinued ruxolitinib were reported.
Median survival in these patients was 16 months. The most common treatment
received following ruxolitinib was glucocorticoids (65.9%) followed by
hydroxycarbamide (32.4%)."> However, a small proportion of medicines used in the
Schain population may not reflect UK practice, e.g. thalidomide (5%). The statistical

fit of the parametric curves is presented in Table 49.
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Table 49: Statistical fit of overall survival curves in Schain et al., 2019

Distribution AlIC BIC

Exponential 404.42 406.69
Generalised gamma 387.36 394.15
Gompertz 391.56 396.09
Log-logistic 389.88 394.40
Log-normal 387.51 392.03
Weibullt 393.07 397.59
Key: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.

Notes: T, Selected distribution.

Values in bold indicate best fitting parametric fit.

For fedratinib, the clinicians were shown parametric curves fit to the survival data for
the JAKARTA-2 ITT population (N=97). During the meeting it was advised that only
the intermediate-2 and high-risk population would receive fedratinib in the UK;
therefore, expectations of survival were provided with this in mind. Figure 19 shows
the similarity between the KMs of the ITT and intermediate-2 and high-risk
populations. Figure 20 shows the parametric curves as presented at the advisory

board.

Figure 19: JAKARTA-2 overall survival data (comparison of populations)
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Key: Int2/HR, intermediate-2 and high-risk subgroup; ITT, intention-to-treat; KM, Kaplan—Meier

Figure 20: Parametric curves fit to overall survival data in the JAKARTA-2 ITT

population

Key: ITT, intention-to-treat; KM, Kaplan—Meier.

The clinicians indicated that both the exponential and Weibull distributions (ITT
extrapolations) appeared reasonable. However, it was concluded that the Gompertz
curve (ITT extrapolations) was more clinically reasonable in the short-term for UK
patients. It was stated that the expected curve for the Int-2 and high-risk population

may lie somewhere between these curves.

The clinicians were then shown the results of their preferred extrapolations for BAT
and fedratinib on the same chart to confirm the relative impact of fedratinib on OS. It
was advised that the fedratinib OS curve would not be expected to cross the BAT
OS curve at any point; and it would be reasonable to prevent this from occurring in
the economic model by assuming fedratinib OS would follow BAT OS in the long-

term.
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In the base case of the economic model, the Gompertz curve (Int-2/High-risk
extrapolations) was selected as it closely aligned with clinicians’ expectations for
fedratinib survival (Figure 21). Clinical plausibility was prioritised over statistical fit,
which indicated that the exponential distribution had the best fit to the observed data
(see Table 50). In scenario analyses which include intermediate-1 patients, the more

optimistic Weibull curve (ITT extrapolations) is used.

Figure 21: Parametric curves fit to overall survival data in the JAKARTA-2

intermediate-2 and high-risk population

Key: KM, Kaplan—Meier.
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Table 50: Statistical fit of overall survival curves in JAKARTA-2

Distribution AIC BIC

Exponential 232.61 235.01
Generalised gamma 236.43 243.61
Gompertz * 234.58 239.37
Log-logistic 234.83 239.61
Log-normal 235.76 240.55
Weibull 234.59 239.38
Key: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.

Notes: T, Selected distribution. Values in bold indicate best fitting parametric fit.

Figure 22 presents the base case survival curves used for both fedratinib and BAT

treatment arms within the economic analysis. Based on the output of the pre-

advisory board exercise (Table 48), it was not anticipated that curves would meet

until around 15 years. However, it was acknowledged that long-term outcomes are

highly uncertain. Parametric curves for BAT and fedratinib were initially selected

sequentially by clinicians, and the selected curves crossed at 6 years, primarily due

to the higher long-term plateaus in BAT extrapolations. However, clinical opinion was

that the crossing of these curves would be implausible, as it was not expected that

the survival of BAT patients would exceed that of fedratinib patients at any point.

Therefore, upon the meeting of the curves, the long-term survival of fedratinib

patients is set to equal that of the selected BAT curve.
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Figure 22: A comparison of overall survival extrapolations between fedratinib
and BAT

Key: BAT, best available therapy; KM, Kaplan—Meier; OS, overall survival.

The extrapolation of the alternative BAT KM sources presented in Figure 17 and
used as options in the model are reported in Appendix L.5. An additional scenario
modelling fedratinib OS extrapolation based on a surrogacy assumption between
non-responders and responders was also explored as an option in the model. This

scenario is described in Appendix L.7.

The time to death from transformation to AML and the re-estimation of overall

survival based on this event is described in Appendix L.8.
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B.3.34 Discontinuation

B.3.3.4.1 Time to treatment discontinuation

Time to treatment discontinuation (TTD) is estimated for patients on fedratinib. If a

patient is still receiving fedratinib at the estimated TTD, they will discontinue

treatment and move to BAT or palliative care. For patients on BAT, it is assumed the

patient will remain on BAT until an alternative event occurs because no further

treatments are available.

Therefore, for patients on fedratinib, there are three key factors which influence the

explicit time of discontinuation:

1. ‘Early discontinuation’. Early discontinuation refers to when a patient

discontinues treatment before the response assessment. The proportion of early

discontinuations was calculated from JAKARTA-2 trial data, where the patients

who discontinued due to the clinical hold or death before EOC6 were excluded

(see Table 51). The timing of the early discontinuation is estimated between 0 and

24 weeks using a uniform distribution. Early discontinuation and early death are

mutually exclusive.

Table 51: Early discontinuation data

Parameter

Value

Source

Proportion of early
discontinuations

H:r-IlN=

JAKARTA-2 Int-2/high risk
population. il patients
discontinued before cycle 6
due to clinical hold

removed from n and N) and
h patients died before
EOCG6 (removed from n)

I A DE )

JAKARTA-2 ITT population

PLD analysis. patients

discontinued before cycle 6

due to clinical hold

removed from n and N) and
patients died before

EOCG6 (removed from n)

data.

Key: EOCB6, end of cycle 6; n, number of early discontinuations; N, total patients; PLD, patient level
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2. ‘Non-response’. For non-responders, a parametric curve specific to non-
responders from Week 24 is used to assign a TTD. In scenario analysis, a
stopping rule is enabled, and non-responders discontinue immediately at Week
24.

For non-responder TTD, a Gompertz curve was chosen to reflect the expected
limited time on treatment for non-responders in this population, despite not being the
optimal statistical fit over the observed period (Table 52). Some of the other curves
predicted long-term plateaus suggesting that non-responder patients would still be
receiving fedratinib (if alive) beyond 10 years, which was not clinically appropriate
(Figure 23). This choice of curve ensured that time-to-discontinuation was shorter on
average for non-responders than responders. As the number of patients who were
receiving fedratinib at 24 weeks but did not have spleen or symptom response (and
did not have a censored TTD) was only 7, this was insufficient to estimate parametric
curves for TTD. Therefore, the spleen non-responder TTD was used instead
(number at risk = ).
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Figure 23: Parametric curves fit to non-responder time-to-discontinuation data
post-week 24 in JAKARTA-2 Int-2/High-risk patients

Key: KM, Kaplan—Meier.

Table 52: Statistical fit of non-responder time-to-discontinuation curves post-
week 24 in JAKARTA-2 Int-2/High-risk patients

Distribution AIC BIC

Exponential 54.452 55.343
Generalised gamma 57.185 59.856
Gompertz * 56.419 58.200
Log-logistic 56.331 58.112
Log-normal 55.797 57.577
Weibull 56.387 58.167
Key: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.

Notes: T, selected distribution.

Values in bold indicate best fitting parametric fit. Generalised Gamma did not converge so fit
statistics could not be derived.
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3. ‘Response’. A parametric curve specific to responders from Week 24 is used to
assign a TTD.
For responder TTD, the exponential curve was chosen for its clinical plausibility, as
other curves exhibited long-term plateaus (Figure 24). Statistical fit in the observed
period for each parametric curve is presented in Table 53. Both the spleen and

symptom responders were used to produce the parametric fit.

The time on fedratinib, overall, and split by responder status is presented in

Appendix J.1.

Figure 24: Parametric curves fit to responder time-to-discontinuation data
post-week 24 in JAKARTA-2 Int-2/High-risk patients

Key: KM, Kaplan—Meier
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Table 53: Statistical fit of responder time-to-discontinuation curves post-week
24 in JAKARTA-2 Int-2/High-risk patients

Distribution AlC BIC

Exponential * 89.680 91.317
Generalised gamma 92.084 96.997
Gompertz 91.453 94.728
Log-logistic 91.392 94.667
Log-normal 90.660 93.935
Weibull 91.637 94.912
Key: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.

Notes: T, selected distribution.

Values in bold indicate best fitting parametric fit.

B.3.3.4.2 Transition to palliative care

The palliative care health state reflects inpatient care in the final 8 weeks of life. At
the time of fedratinib treatment discontinuation, if the patient’s remaining life
expectancy is < 8 weeks, the patient will transition to palliative care, otherwise they

will transition to BAT.

For patients in the BAT and AML health states, no explicit time to discontinuation is
estimated. Therefore, a proportion is specified to determine how many patients will
spend the final 8 weeks of life in palliative care (see Table 54). In the ruxolitinib NICE
submission, 100% was chosen to reflect the end of life one-off cost applied to all
patients. Due to the short time spent in this state relative to the time spent in the
model, assumptions around the appropriate proportions to use for palliative care are

likely to have little impact on the results.

Table 54: Proportions receiving palliative care from best available therapy and

acute myeloid leukaemia health states

Parameter Value Source

Proportion receiving palliative care 100% | All patients in ruxolitinib

from BAT health state NICE submission
assigned end-of-life cost.

Proportion receiving palliative care 100% | As above

from AML health state

Key: AML, acute myeloid leukaemia; BAT, best available therapy; NICE National Institute for
Health and Care Excellence.

Company evidence submission template for fedratinib for splenomegaly and symptoms in
myelofibrosis ID1501

© Celgene, a BMS Company (2020). All rights reserved 136 of 195



B.3.4. Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

The JAKARTA-2 trial evaluated health-related quality of life (HRQoL) using the
Myelofibrosis Symptom Assessment Form Version 2.0 (MF-SAF V2.0) diary,
Myeloproliferative Neoplasm Symptom Assessment Form (MPN-SAF) questionnaire,
the European Organisation for Research and Treatment of Cancer Quality of Life 30
Questionnaire Version 3.0 (EORTC QLQ-C30 V3.0), and the Patient Global
Impression of Change (PGIC). No distinct preference-based measure was collected

in the trial.

A preference-based index was identified for EORTC QLQ-C30 data when the data
are split into eight dimensions (EORTC-8D).?> Additionally, EORTC QLQ-C30 data
and MF-SAF data had previously been combined to derive a preference-based index
known as the MF-8D."8

Therefore, the MF-SAF V2.0 and EORTC QLQ-C30 V3.0 were analysed for the
purpose of the model and mapped to derive utility values as described in the section
below. The MF-SAF V2.0 was completed by patients daily through the first six
cycles, via an electronic diary. The EORTC QLQ-C30 V3.0 was completed by
patients on Day 1 of each treatment cycle up to Cycle 6, end of Cycle 6, Day 1 of

Cycle 13, end of treatment, and at a 30-day follow-up visit.

B.3.4.2 Mapping

Generic preference-based measures of health, such as the EQ-5D, can be used to
support the analysis of utility gains from treatments. In the absence of EQ-5D data,
mapping algorithms are often used to link the outcomes from alternative measures of

HRQoL to EQ-5D, or other generic preference-based measures.

There are some concerns regarding the ability of the generic EQ-5D to detect
clinically meaningful changes in the HRQoL of patients with myelofibrosis.”® This
includes the exclusion of relevant symptoms such as nausea and vomiting.”®
Therefore, instead of mapping to the EQ-5D, two alternative methods were used to
derive preference-based utility values from the JAKARTA-2 trial: (1) the MF-8D, and

(2) the EORTC-8D.
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The Myelofibrosis 8 dimensions (MF-8D) is a preference-based measure for MF
which combines data from the MF-SAF and EORTC QLQ-C30 to generate utility
scores. The MF-8D was the utility measure applied in the ruxolitinib NICE

submission.”

Mukuria et al. (2015) developed the MF-8D as a condition-specific preference-based
measure for MF to overcome the concerns related to using the generic EQ-5D and
EORTC QLQ-C30 in the MF population.”® Psychometric analyses of the performance
of the EORTC QLQ-C30 against MF measures indicated that it does capture
functioning and some generic symptom problems.® However, EORTC QLQ-C30
does not cover MF-specific symptoms (such as weight loss, itching, and night

sweats) and is not as responsive as the MF-SAF over time.%’

The patient population used to derive the scoring system for the MF-8D consisted of
a clinical trial dataset of 309 patients from the Controlled Myelofibrosis Study with
Oral JAK Inhibitor Treatment (COMFORT-I) trial.

The eight dimensions of the MF-8D are:

. Physical functioning (from EORTC QLQ-C30)

. Emotional functioning (from EORTC QLQ-C30)
. Fatigue (from EORTC QLQ-C30)

. Itchiness (from MF-SAF)

. Pain under ribs on the left side (from MF-SAF)
. Abdominal discomfort (from MF-SAF)

. Bone or muscle pain (from MF-SAF)

. Night sweats (from MF-SAF)

0o N OO o~ WN =

To calculate MF-8D, the closest data collection time point of MF-SAF was matched
to each EORTC QLQ-C30 questionnaire. If an MF-SAF questionnaire could not be
matched to within 2 weeks of the respective EORTC QLQ-C30 data collection date,
then these measures were not used for the calculation of MF-8D. Figure 25
summarises MF-8D utility values by visit in JAKARTA-2 (minimum, lower quartile,
median, upper quartile, maximum). These values suggest a pronounced increase in

average health related quality of life for patients on fedratinib.
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Figure 25: Utility values for MF-8D by visit in JAKARTA-2 Int-2/High-risk

patients

Key: MF-8D, myelofibrosis 8 dimensions; n, sample size.

The second option explored was the EORTC 8 dimension (EORTC-8D), a
preference-based measure for cancer which uses EORTC QLQ-C30 data to

generate utility scores.%®

The patient population used to derive EORTC-8D consisted of 655 patients with
multiple myeloma in the VISTA trial.%® As such, the EORTC-8D classification system
was derived in a similar population to patients with myelofibrosis, but the lack of MF-

specific data is a limitation of its use in this analysis.
The eight dimensions of the EORTC-8D are:

1. Physical functioning
2. Role functioning

3. Social functioning

4. Emotional functioning
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5. Pain
6. Fatigue and sleep disturbance
7. Nausea

8. Constipation and diarrhoea

To calculate EORTC-8D the EORTC QLQ-C30 data from JAKARTA-2 were used.
Figure 26 summarises EORTC-8D utility values by visit in JAKARTA-2. Consistent
with MF-8D findings, EORTC-8D values show a pronounced increase in average

health related quality of life for patients receiving fedratinib.

Figure 26: Utility values for EORTC-8D by visit in JAKARTA-2 Int-2/High-risk

patients

Key: EORTC-8D, preference-based index from the EORTC QLQ-C30; n, sample size.

For application in the economic model, mixed effects models for both measures (MF-
8D and EORTC-8D) were constructed to estimate utilities adjusted for covariates

and for repeated measures within subjects, with the results presented in Table 55.
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The mixed effects model was specified to account for potential prognostic factors. An
intercept was specified, with covariates for baseline utility, sex and an indicator for
response at the end of Cycle 6. The resultant utilities applied in the model are shown
in Table 56 and Table 57. The MF-8D was selected to generate utility in the base
case given that it was developed as a condition-specific measure and validated in
myelofibrosis; whereas the lack of MF-specific data to inform the EORTC-8D is a

limitation of its use in this analysis.

Utility analyses were also performed for the separate spleen and symptom response
definitions and were included as options within the model. The results for these

analyses are presented in Appendix L.

Table 55: Parsimonious mixed effects models for MF-8D and EORTC-8D for

spleen or symptom response

Regression MF-8D EORTC-8D
parameter

Coefficient | SE p-value Coefficient | SE p-value
Intercept I HE | H
Baseline utility | I I I I N
sex (Male) | I I I | B N
Spleen or - HE HE B
symptom
response (Y)
Key: EORTC-8D, European Organisation for Research and Treatment of Cancer 8 dimensions;
MF-8D, myelofibrosis 8 dimensions; Ref, reference group, SE, standard error.
Note: Sex (Female) was used as the reference for the gender variable. Spleen or symptom
response (N) was used as the reference for the spleen response variable
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Table 56: MF-8D utilities to apply in the model

Utility

Implementation

Female

Baseline

Baseline value

Male

JAK response

Change from baseline, starting
after 4 weeks in state

JAK non-response

Change from baseline, starting
after 4 weeks in state

I
|
|

JAK loss response

Change from baseline, starting
after loss of response

BAT response

Change from baseline, starting
after 4 weeks in state

BAT non-response

Change from baseline, starting
after 4 weeks in state

BAT loss response

Change from baseline, starting
after loss of response

I
I

Iﬂllﬁlﬁ

Key: BAT, best available therapy; EORTC-8D; European Organisation for Research and Treatment
of Cancer 8 dimensions; JAK, Janus kinase; MF-8D, myelofibrosis 8 dimensions.

Table 57: EORTC-8D utilities to apply in the model

Utility

Implementation

Female

Baseline

Baseline value

I

JAK response

Change from baseline, starting
after 4 weeks in state

I

JAK non-response

Change from baseline, starting
after 4 weeks in state

I

JAK loss response

Change from baseline, starting
after loss of response

I

BAT response

Change from baseline, starting
after 4 weeks in state

I

BAT non-response

Change from baseline, starting
after 4 weeks in state

I

BAT loss response

Change from baseline, starting
after loss of response

I

Male

hhbEL

Key: BAT, best available therapy; EORTC-8D; European Organisation for Research and Treatment
of Cancer 8 dimensions; JAK, Janus kinase; MF-8D, myelofibrosis 8 dimensions.

B.3.4.3

Health-related studies

The full details of the systematic searches conducted to identify relevant HRQoL

data are outlined Appendix H. The SLR was supplemented by targeted searches to

identify utility estimates specific to AML and palliative care health states.

Company evidence submission template for fedratinib for splenomegaly and symptoms in

myelofibrosis ID1501

© Celgene, a BMS Company (2020). All rights reserved

142 of 195



B.3.44 Adverse reactions

Results of JAKARTA-2 demonstrated that fedratinib is generally well tolerated in

patients with primary and secondary myelofibrosis.

In indirect treatment comparisons with the BAT arm of PERSIST-2 and SIMPLIFY-2
(see Table 58), the overall summary of safety in the fedratinib arm is comparable to
the safety demonstrated in comparator trials, with a slightly higher incidence of
adverse events (AEs) leading to treatment discontinuation. In both comparator
studies, discontinuations were inconsistently reported in the BAT group because no-
therapy was an acceptable BAT. This should be considered when interpreting the

results presented in Table 58.

Table 58: Summary of treatment emergent adverse events reported for
JAKARTA-2, PERSIST-2 (best available therapy arm only) and SIMPLIFY-2

(best available therapy arm only)

JAKARTA-2 Int- PERSIST-2: BAT SIMPLIFY-2: BAT
2/High-risk: FEDR | (N=98 [Safety (N=52)
400 mg (N=81) population])
n (%) of subjects with | | Gz 87 (89) 46 (89)
at least one AE
n (%) of subjects with | | Gz 48 (49) NR
at least one Grade 3
or4 AE
n (%) of subjects with | | Gz 30 (31) 12 (23)
at least one SAE
n (%) of subjects who | || Gz 4 (4) 1(2)
discontinued
treatment due to AEs
n (%) of subjects with | | 9 (9)* 4 (8)
AEs leading to death
n (%) of subjects with | | Gz 10 (10)** NR
dose interruption for
at least 7 consecutive
days
n (%) of subjects with | || Gz 7 (7) NR
dose reduction
Key: AE, adverse event; BAT, best available therapy; FEDR, fedratinib; SAE, serious adverse event.
Notes: *, percent is given for N=100; **, not specified whether the dose interruption was for a least
7 consecutive days.
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In line with the approach taken in the ruxolitinib NICE submission, only non-
haematological adverse events (AEs) grade = 3 are explicitly modelled. This is
because the impacts of thrombocytopenia, anaemia, and neutropenia (common
haematological AEs in MF) on costs and utilities are assumed to be already captured

by the model, in that:

e Costs of haematological AEs are counted in resource use estimates; and
e The impact on utilities of such AEs are assumed to be captured within the health

state utility values.
Table 59 shows the observed rates of haematological AEs in JAKARTA-2.

Table 59: Frequency of grade 2 3 haematological adverse events

Adverse event Fedratinib AEs (JAKARTA-2 [N=81])*
Anaemia

Thrombocytopenia

Leukopenia

Splenomegaly

Cytopenia

Febrile Neutropenia

Neutropenia

Thrombotic thrombocytopenic purpura

Key: AE, adverse events; N, total patients.

The adverse events explicitly modelled for costs and disutility impacts were those
included in the ruxolitinib NICE submission: abdominal pain, arthralgia, asthenia,
back pain, bronchitis, cough, diarrhoea, dyspnoea, headache, nausea, peripheral
oedema, pain in extremity, pyrexia and increased weight. Frequency data were
identified in JAKARTA-2 for fedratinib (Table 60), from SIMPLIFY-2 for BAT (Table
61),%? and from COMFORT-II for BAT post-fedratinib (Table 62) adjusted for average
time of exposure in the model. The different sources for adverse events between the
BAT arm and the BAT post-fedratinib consider how the proportion of therapies in
BAT may influence AE proportions. As discussed in Section B.3.5.1, the BAT arm is
assumed to have a BAT composition equal to that reported in SIMPLIFY-242,
whereas BAT applied after fedratinib discontinuation is assumed not to consider any
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JAK inhibitors. Therefore, the COMFORT-II BAT AE data is considered more
representative of the BAT composition received by these patients. Although
COMFORT-II AE data are for patients receiving first-line BAT, the absence of
second-line AE data without JAK inhibitors made this the most appropriate data

source.

In the absence of data on AE duration, all AEs were assumed to last for 4 weeks.
The disutility values applied to AEs experienced in either treatment arm is reported in
Table 63. The differing sources of AE event data for BAT had minimal difference on
disutility between the BAT arms Table 63, and AE costs (See Section B.3.5.2).

Table 60: Frequency of grade 2 3 adverse events on fedratinib

Adverse event | n N Source

Abdominal pain l 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Arthralgia I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Asthenia I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Back pain I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Bronchitis I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Cough I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Diarrhoea I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Dyspnoea I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Fatigue I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Headache I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Nausea I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Oedema | | 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
peripheral

Pain in extremity I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Pyrexia l 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
Weight I 81 JAKARTA-2 PLD analysis of Int-2/High-risk patients
increased

Key: CSR, clinical study report; n, number of patients with event; N, total number of patients.
Notes: Mean exposure to fedratinib in JAKARTA-2 was 0.539 years. Only adverse events with
severity Grade = 3 were considered.
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Table 61: Frequency of grade 2 3 adverse events on best available therapy

Adverse event n N Source

Abdominal pain 3 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2.
Arthralgia 0 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2 (NR).
Asthenia 1 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2.
Back pain 0 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2 (NR).
Bronchitis 0 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2 (NR).
Cough 0 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2.
Diarrhoea 1 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2.
Dyspnoea 1 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2.
Fatigue 1 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2.
Headache 1 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2.
Nausea 1 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2.
Oedema peripheral 0 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2.

Pain in extremity 0 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2 (NR).
Pyrexia 0 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2.
Weight increased 0 52 | Harrison et al., 2018, SIMPLIFY-2, Table 2 (NR).

Key: BAT, best available therapy; CSR, clinical study report; n, number of patients with event; N,
total number of patients; NR, not reported.

Note: Mean exposure to fedratinib in SIMPLIFY-2 was 0.462 years. Only adverse events with
severity grade = 3 were considered.
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Table 62: Frequency of grade 2 3 adverse events on best available therapy

after fedratinib

Adverse event n N Source

Abdominal pain 3 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Arthralgia 0 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Asthenia 1 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Back pain 0 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Bronchitis 1 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Cough 1 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Diarrhoea 0 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Dyspnoea 3 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Fatigue 0 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Headache 0 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Nausea 0 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Oedema peripheral 1 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Pain in extremity 0 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Pyrexia 0 73 | Cervantes et al. 2013, COMFORT-II, Table 2
Weight increased 0 73 | Cervantes et al. 2013, COMFORT-II, Table 2

Key: BAT, best available therapy; CSR, clinical study report; n, number of patients with event; N,
total number of patients; NR, not reported.
Note: Only adverse events with severity grade = 3 were considered.

Table 63: Disutility of included grade 2 3 adverse events

Adverse event Disutility per event | Source

Abdominal pain 0.110 | Tielemans et al. 2013°%, disutility for
"gastrointestinal symptoms"

Arthralgia 0.220 | Hollingworth et al. 2003%, derived from a
study on cancer-related back pain - utility is
for pain/bone pain

Asthenia 0.090 | Beusterien et al. 2010'%, disutility of grade
3-4 anaemia

Back pain 0.220 | Assumed equal to arthralgia

Bronchitis 0.046 | Assumed equal to cough

Cough 0.046 | Doyle et al. 200801, disutility for cough in
non-small-cell lung cancer population

Diarrhoea 0.047 | Schremser et al. 2015'%2, advanced lung
adenocarcinoma patients

Dyspnoea 0.219 | Lachaine et al. 2015'%3, in relapsed acute
promyelocytic leukaemia

Fatigue 0.073 | Nafees et al. 2008'%4, in non-small-cell lung
cancer
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Adverse event Disutility per event | Source

Headache 0 | No source identified

Nausea 0.048 | Nafees et al. 2008'%4, in non-small-cell lung
cancer

Oedema peripheral 0 | No source identified

Pain in extremity 0.105 | Lachaine et al. 201593, disutility for pain

Pyrexia 0.110 | Beusterien et al. 2010'%, disutility of grade
3-4 pyrexia

Weight increased 0 | No source identified

Key: BAT, best available therapy; CSR, clinical study report; n, number of patients with event; N,
total number of patients; NR, not reported.
Note: Mean exposure to fedratinib in SIMPLIFY-2 was 0.462 years. Only adverse events with
severity grade = 3 were considered.

B.3.4.5

analysis

Health-related quality-of-life data used in the cost-effectiveness

Patients are assigned a baseline utility value in the model that is consistent between

the intervention and the comparator. Health state utility values are then assigned as

described below and in Table 64 to the following health states:

e Treatment health states

— Response

— Non-response

— Loss of response

o AML

e Palliative care

Table 64: Summary of utility values for cost-effectiveness analysis

Reference
in
submission
(section
and page
number)

Justification

State Assignment Utility 95%
value: confidence
mean interval
(standard
error)
Baseline Baseline utility use |Female: _
utility for first 4 weeks .
after patient first ( )
receives treatment [pgle: F

Section
B.3.4 (page:
142 — Table
56)

Derived from
JAKARTA-2
MF-8D
analysis
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State Assignment Utility 95% Reference |Justification
value confidence |in
mean interval submission
(standard (section
error) and page
number)
Treatment: |Change from Female: . Section Derived from
response baseline at 4 weeks || ¥ B.3.4 (page: |JAKARTA-2
if patient is Male: 142 — Table |MF-8D
classified as a - r 56) analysis
responder
Treatment: |Change from Female: ' Section Derived from
non- baseline at 4 weeks |[JJl° B.3.4 (page: |JAKARTA-2
response if patient is Male: 142 — Table |MF-8D
classified as a non- - F 56) analysis
responder
Treatment: |Change from Female: ' Section Assumed to
loss of baseline if patients ||l B.3.4 (page: |be the same
response who are classified  [\g]e: I | (42 - Table |as Treatment:
as responders lose | | 56) non-response
response
AML Utility value for 0.530 0.426 — Section Derived from
patients who (0.053, 0.633 B.3.4 (page: |Pan et al.
transition to AML [assumed 149) 2010705
health state 10% of
mean])
Palliative Utility value for 0.530 0.426 — Section Capped at the
care patients who (0.053, 0.633 B.3.4 (page: |value of the
transition to End of |[assumed 150) lowest utility
life health state who |10% of (AML)
do not die mean])
Key: AML, acute myeloid leukaemia; HS, health state; AR, adverse reaction.
Notes: @ Multivariate normal distribution used to derive upper and lower bounds. Single SE value not
available

In treatment health states, utility values depend on response status and are

implemented as a change from baseline (CFB). The change in utility is assumed to

start after 4 weeks of treatment, in line with the assumptions applied in the ruxolitinib

NICE submission.

The utility value for AML was identified in a systematic review of health state utility
values for AML."% A wide range of AML utilities were reported, as different groups of
patients with AML were included in the study: patients undergoing induction
treatment (range 0.524 to 0.67); patients in relapse (range 0.50 to 0.53); patients in

remission post-chemotherapy (range 0.81 to 0.91); and patients post-stem cell
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transplant (range 0.71 to 0.83).'% The most appropriate utility value in this context
was for patients with ‘secondary AML’ (0.53) as patients in the model have

progressed to AML from myelofibrosis. "%

The utility value for palliative care was estimated using the EQ-5D in patients with
either end-stage breast, prostate, or colorectal cancer (0.59)."%7 It was not possible
to identify a palliative care utility value specific to MF, since published quantitative
data on utility in patients approaching the end of life in palliative care are rare.'® An
unexpected result is that the utility value identified for palliative care (0.59) is greater
than that of secondary AML (0.53). This may truly reflect patient HRQoL. However,
the discrepancy may be due to a selection bias, in that patients who are asked to
complete patient reported outcome measures in palliative care may be a ‘healthier’
subset of the palliative care population. Alternatively, the discrepancy may be due to
palliative care data not being specific to MF, or due to limitations of the EQ-5D which
showed a pronounced ceiling effect (13% of patients reported full health).’®” The
effect of this parameter is low due to the limited number of weeks spent in the
palliative care health state. The model can cap palliative care utility by other health

state utilities.

As an alternative scenario, utilities from the ruxolitinio SMC submission can be used
(see Table 65). Most utilities in the ruxolitinib NICE submission were redacted. In
ruxolitinib submissions, a supportive care health state was included which was
associated with a decrement in utility every 24 weeks. Based on clinician feedback
that 'supportive care' is equivalent to BAT, only a BAT health state is included in the
fedratinib model, in which the option exists to replicate the worsening utility
approach. Palliative care was not modelled as a health state in the ruxolitinib
submissions, so for this scenario a utility value of 0.59 (derived from Farkkila et al.
2014'°7) capped at the lowest utility value was used for patients transitioning to

palliative care.
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Table 65: Summary of utility values applied in ruxolitinib modelling (TA386)

State Assignment Utility 95% Justification
value: mean | confidence
(standard interval
error)

Baseline utility | Baseline utility use for | 0.732 (0.073, | 0.577 — Taken from
first 4 weeks after [assumed 0.862 Ruxolitinib SMC
patient first receives 10% of DAD®5
treatment mean])

JAK Change from baseline | 0.153 (0.015, | 0.124 — Taken from

Treatment: at 4 weeks if patient [assumed 0.184 Ruxolitinib SMC

response receiving JAKi is 10% of DADS5
classified as a mean])
responder

JAK Change from baseline | 0.037 (0.004, | 0.030 — Taken from

Treatment: at 4 weeks if patient [assumed 0.045 Ruxolitinib SMC

non-response | receiving JAKi is 10% of DAD®5
classified as a non- mean])
responder

BAT Change from baseline |0 0 Taken from

Ruxolitinib SMC
DAD®5

No response
was allowed for
BAT patients in
model

Worsening Utility of patients 0.025 (0.003, | 0.020 — Taken from

utility receiving BAT is [assumed 0.030 Ruxolitinib SMC
reduced every 24 10% of DAD®5
weeks by this utility mean])
decrement.

AML Decrement applied to 0.257 (0.026, | 0.208 — Taken from
patient utility upon [assumed 0.309 Ruxolitinib NICE
transitioning to AML 10% of submission

mean)) TA3867

Key: AML, acute myeloid leukaemia; BAT, best available therapy; DAD, detailed advice document;
JAK, Janus Kinase; JAKI, JAK inhibitor
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The proportion of patients experiencing each adverse event was informed by
JAKARTA-2, SIMPLIFY-2 and COMFORT-II data (See Section B.3.4.4) accounting
for mean time of treatment exposure. These data were used to inform annual
disutility values, which were multiplied by the years spent on treatment in the model.
The values used are presented in Table 66.

Table 66: Annual adverse event disutilities

Starting treatment: Annual disutility

Fedratinib 0.001
BAT 0.003
BAT, after two JAK inhibitors 0.003
Key: BAT, best available therapy; JAK, Janus Kinase

To account for the natural decline in quality of life over time, utilities were adjusted
throughout the simulation based on the patient’s age. The adjustment is based on a
formula published by Ara and Brazier (2010).'%° Ara and Brazier (2010) used data
from a large sample of the UK general population (n = 26,679) to fit a regression to
predict mean health state utility values based on age and gender.'%® The formula is
presented in Equation 1.

Equation 1: Calculation of general population utility scores, to inform age-
related utility adjustment in the model

Utility = 0.9508566 + (0.0212126 * male ) — ( 0.0002587 = age ) — (0.0000332 * age?)
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B.3.5. Cost and healthcare resource use identification,

measurement and valuation

An SLR was conducted to identify any relevant cost and healthcare resource use
data associated with the treatment of patients with myelofibrosis. Appendix | outlines
the methods used in the SLR. The cost and healthcare resource use applied in the
model were primarily based on standard national tariffs and resource use data
presented in NICE TA386.

B.3.5.1 Intervention and comparators’ costs and resource use

Annual acquisition and administration costs for BAT are calculated based on the
proportions specified for BAT composition. The available sources reporting the
composition of BAT arm are presented in Table 67, with the reported composition of
BAT for each source reported in Table 68. Of the data available, SIMPLIFY-2 was
identified as the most appropriate source for the composition of BAT, this was

because of the following reasons:

e The ruxolitinib proportion and overall BAT composition used in SIMPLIFY-2 was
identified as the most realistic values for clinical practice by a UK advisory board'®

e PERSIST-2 included patients which had not necessarily received ruxolitinib and
only included patients with a platelet count < 100 x 10%/L, and therefore was less
comparable to the JAKARTA-2 study population than SIMPLIFY-2

e Schain et al.” presented results exclusively from Sweden and Norway, which
clinicians decided may be inappropriate for a UK setting'®

e The HMRN 2020 report'? covering the region Yorkshire and the Humber and
Yorkshire Coast Cancer networks were captured and only B observations of
treatments were reported following ruxolitinib discontinuation. The sample size is

therefore too small to produce reliable values
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Table 67: Studies reporting BAT composition arm in myelofibrosis

Study Study details

SIMPLIFY-242 Phase lll multicentre randomised open-label clinical trial with 52
patients in the BAT arm. Patients were currently or previously treated
with ruxolitinib but did include intermediate-1 patients.

PERSIST-24 Phase lll multicentre randomised open-label clinical trial with 72
patients in the BAT arm. Patients could receive up to 2 JAK2 inhibitors.
Includes intermediate-1 patients. Only included patients with a platelet
count < 100 x 10%L

Schain 2019 Study was a retrospective analysis in patients from Sweden and
Norway
HMRN 202012 Resource utilisation and outcomes of patients in Yorkshire and the

Humber and Yorkshire Coast Cancer networks. Only ] observations
of subsequent treatments following ruxolitinib were captured in the
HMRN report, so only these patients were used to calculate BAT
proportion in second line.

Key: BAT, best available therapy; HMRN, Haematological Malignancy Research Network.

Table 68: BAT composition observed in different sources

Treatment SIMPLIFY-2 PERSIST-2 Schain 2019 HMRN 2020
(n=52) (n=98) (n=37) (n=ll)

Anagrelide 0% (NR) 0.0% 0.0% I

Busulfan 0% (NR) 0.0% 8.1% ]

Cytarabine 0% (NR) 0.0% 0.0% ]

Danazol 0% (NR) 5.1% 5.4% ]

Decitabine 0% (NR) 2.0% 0.0% ]

Hydroxycarbamide 23.1% 19.4% 32.4% -

(hydroxyurea)

Interferon alfa 0% (NR) 1.0% 0.0% ]

Peginterferon alfa- 0% (NR) 1.0% 5.4% -

2a

Prednisolone 5.8% 6.6% 32.4% ]

Prednisone 5.8% 6.6% 32.4% ]

Thalidomide 0% (NR) 3.1% 5.4% I

Ruxolitinib 88.5% 44.9% 0.0% I

Actively treated 100.0% (NR) 80.6% 100.0% (NR) I

Key: BAT, best available therapy; HMRN, Haematological Malignancy Research Network; NR, not

reported.

For patients discontinuing fedratinib in the model, clinical opinion was that there

would be a likely reduction in patients receiving JAK-inhibitors after previously failing
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both ruxolitinib and fedratinib. In the absence of data informing third-line therapies
after failure of two JAK-inhibitors, the proportions of therapies in the BAT arm were

re-weighted to remove ruxolitinib (Table 69).

As noted in Section B.3.2, clinical experts advised that patients are often continued
on ruxolitinib while achieving a suboptimal response, as no other targeted

therapeutic options are available (Figure 27).

Figure 27: Schematic representation of the current treatment duration in those

that respond to ruxolitinib

Relapsed / Refractory to ruxolitinib

Ruxolitinib treatment duration in Suboptimal
myelofibrosis treatment

Initiate ruxolitinib

Eligible fedratinib population

Key: BAT, best available therapy

If fedratinib was available, there would be an opportunity to switch patients who are
relapsed, refractory or intolerant to ruxolitinib onto an effective therapy. In current
practice, if the composition for BAT were defined from the point at which patients
should discontinue ruxolitinib, the UK clinical experts indicated they would expect
ruxolitinib use in this population to be similar or greater than that used in SIMPLIFY-2
(89%)."® Therefore, this proportion of ruxolitinib use is applied in the BAT
composition, and scenarios are presented in the model which assess lower
proportions of ruxolitinib use within BAT. The assumptions surrounding the
proportion of ruxolitinib use within BAT and its wider implications on model inputs

and calculations are detailed in Section B.3.6.1.
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Table 69: Best available therapy composition

Treatment Active input, BAT Active input, BAT after
after ruxolitinib (%)? | ruxolitinib and fedratinib (%)°

Anagrelide 0.0% 0.0%
Busulfan 0.0% 0.0%
Cytarabine 0.0% 0.0%
Danazol 0.0% 0.0%
Decitabine 0.0% 0.0%
Hydroxycarbamide 23.1% 66.7%
(hydroxyurea)

Interferon alfa 0.0% 0.0%
Peginterferon alfa-2a 0.0% 0.0%
Prednisolone 5.8% 16.7%
Prednisone 5.8% 16.7%
Thalidomide 0.0% 0.0%
Ruxolitinib 88.5% 0.0%

Key: BAT, best available therapy.
Notes:

aProportions taken from SIMPLIFY-242
Proportions taken from SIMPLIFY-24?, ruxolitinib was then set to 0%, and the remaining
treatments were reweighted to maintain the proportion actively treated.

Drug acquisition costs were sourced primarily from the Monthly Index of Medical

Specialities (MIMS) online database.'"® For drugs available in generic form,

acquisition costs were sourced from the Drugs and pharmaceutical electronic Market

Information Tool (eMIT), because eMIT costs are based on actual purchases made

by the NHS, as opposed to list prices.!"

Where multiple costs were identified for treatments in BAT, the cost was selected

based on the lowest cost per milligram, so long as the strength was a valid option for

the dose.

For ruxolitinib use, an additional 5% wastage assumption was applied, in line with

preferred ERG assumptions from TA386.” This attempts to account for frequent dose

adjustments on ruxolitinib, which results in the remaining tablets within a pack being

discarded. In contrast, the unit dose of fedratinib is 100 mg per tablet and dose

adjustments on fedratinib are implemented in increments of 100 mg (e.g. a patient

may move from 400 mg daily, to 300 mg, to 200 mg when they experience adverse
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events). Overall, fedratinib wastage was applied by costing per pack in line with

other treatments in the model.

Averages for patient weight and body surface area (BSA) were used to calculate
doses where appropriate. Acquisition costs for oral therapies are presented in Table

70. Acquisition costs for intravenous therapies are presented in Table 71.
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Table 70: Drug acquisition unit costs (oral therapies)

Treatment Pack Unit Unit type Pack cost Cost per Reference
size size unit
Fedratinib 120 | 100 mg | Tablet -—- Net price provided by Celgene, a
BMS company
Ruxolitinib 56 5 mg | Tablet £1,428 £25.50 | MIMS™2
56 | 10 mg | Tablet £2,856 £51.00
56 | 15 mg | Tablet £2,856 £51.00
56 | 20 mg | Tablet £2,856 £51.00
Busulfan 25 2 mg | Tablet £69.02 £1.3804 | NHS Drug Tariff!"3
Danazol 60 | 100 mg | Tablet £10.07 £0.0017 | MIMS"4
60 | 200 mg | Tablet £36.32 £0.0030
Hydroxycarbamide 100 | 500 mg | Tablet £9.56 £0.0002 | eMIT™"
(hydroxyurea)
Prednisolone 28 1 mg | Tablet £0.18 £0.0064 | eMIT™"
28 | 2.5 mg | Tablet (gastro £0.61 £0.0087
resistant)
28 | 2.5 mg | Tablet £0.55 £0.0079
30 | 20 mg | Tablet £3.77 £0.0063
56 | 25mg | Tablet £19.23 £0.0137
28 5 mg | Tablet (gastro £0.63 £0.0045
resistant)
30 5mg | Tablet £14.89 £0.0993
(soluble)
28 5mg | Tablet £0.31 £0.0022
Prednisone 30 1 mg | Tablet £26.70 £0.8900 | BNF™®
30 2 mg | Tablet £26.70 £0.4450
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Treatment Pack Unit Unit type Pack cost Cost per Reference
size size unit
30 5mg | Tablet £26.70 £0.1780
Thalidomide 28 | 50 mg | Capsule £298.48 £0.2132 | MIMS'"5

Health Service.

Key: BNF, British National Formulary; eMIT, electronic market information tool; mg, milligrams; MIMS, Monthly Index of Medical Specialities; NHS, National

Notes: For each treatment, the cost was selected on the basis of the lowest cost per mg while being a valid option for the dose. The selected options used
within the model are indicated in bold.

Table 71: Drug acquisition unit costs (intravenous therapies)

Treatment Pack Unit size Unit type Pack cost Cost per unit | Reference
size
Cytarabine 5|5x5ml 20 mg/ml Solution for vial £20.48 £0.04 | MIMS?"16
5{5x1ml 100 mg/ml Solution for vial £26.93 £0.05
11 1x10 ml 100 mg/ml Solution for vial £37.05 £0.04
Decitabine 1|50 mg Powder £970.86 £19.42 | MIMS"7
Interferon- alfa 1 | 3 million IU Pre-filled syringe £14.20 £4.73 | MIMS"'8
1| 4.5 million U Pre-filled syringe £21.29 £4.73
1 | 6 million IU Pre-filled syringe £28.37 £4.73
Peginterferon alfa-2a 1 | 90 microgram/0.5 ml Pre-filled syringe £76.51 £0.85 | MIMS"®
1 | 135 microgram/0.5 ml Pre-filled syringe £107.76 £0.80
4 | 180 microgram/0.5 ml Pre-filled syringe £497.60 £0.69

Key: mg, milligrams; MIMS, Monthly Index of Medical Specialties.
Notes: For each treatment, the cost was selected on the basis of the lowest cost per mg while being a valid option for the dose. The selected options used
within the model are indicated in bold.
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Oral treatments (such as JAK-inhibitors) are assumed to have no associated
administration costs. Self-administered treatments (peginterferon alfa-2a) are
assumed to have no administration cost to the healthcare payer. Treatments
administered by injection are assigned a flat cost per administration taken from NHS
Reference Costs (Table 72)."2° The DES enables acquisition and administration
costs to be accumulated at the point of prescription and administration. This ensures

that wastage due to death or discontinuation is included.

Table 72: Drug administration unit costs

Method of Cost Notes on costing | Reference

administration

Injection £332 | Cost applied per NHS Reference Costs.'20
administration Code: SB15Z

Oral £0 | Cost applied per Assumption
prescription

Self-administration £0 | Cost applied per Assumption
administration

Key: NHS, National Health Service.

As health care resource use data are typically skewed, with outliers and a large
proportion of patients having no reported resource utilisation, a large sample size is

required to derive adequate estimates of treatment-specific resource utilisation.”

The JAKARTA-2 study had a relatively small sample size for resource use
calculations, with short follow-up; therefore, resource use in the model is primarily
informed by the ruxolitinib NICE submission, which leveraged data from three

sources:

e HMRN audit (2016):'2" UK audit of clinical management, resource utilisation and
outcome in primary and secondary myelofibrosis

e The ROBUST study:'?2 a phase |l study that was done in the UK (n=48). It
included patients with intermediate-1, intermediate-2 and high-risk disease

e The JUMP study:'?® A phase Ill expanded-access trial designed to assess the
safety and efficacy of ruxolitinib in patients with high-risk, intermediate-2 risk or

intermediate-1 risk disease. This study did not include any patients from the UK.
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The HMRN audit in 2016 and the ROBUST study were UK-specific studies, 12 122
and were used to inform resource use for patients receiving BAT. The ruxolitinib
NICE submission used either assumptions or the JUMP study to inform the change

in resource use associated with ruxolitinib, relative to BAT.

The HMRN audit in 2016 assessed a time-period whilst ruxolitinib was approved in
the Cancer Drugs Fund by NICE. Where possible, inputs for this submission were
updated using the HMRN 2020 audit. The updated HMRN audit also included
resource use for patients who received ruxolitinib, so this was used to recalculate the
relative impact of a JAK inhibitor on resource use over time. The base case
assumptions for the model apply the most up-to-date data. However, the original

values used in TA386 were added as an option within the model.

Table 73: Weekly resource use on best available therapy — NICE TA386

Resource Best available Source
therapy

A&E visit 0.013 | ROBUST - NICE 2016, TA386, committee papers
(ACD), Table 477122

FBC & U&E 0.32 | HMRN Audit - NICE 2016, TA386, committee papers
(ACD), Table 477121

Hospital night 0.15 | HMRN Audit - NICE 2016, TA386, committee papers
(ACD), Table 477121

Outpatient 0.22 | HMRN Audit - NICE 2016, TA386, committee papers

visit (ACD), Table 477121

Primary care 0.03 | ROBUST - NICE 2016, TA386, committee papers

visit (ACD), Table 477122

RBC unit 0.16 | Assumption - NICE 2016, TA386, committee papers

transfusion (ACD), Table 477

Urgent care 0.003 | ROBUST - NICE 2016, TA386, committee papers
(ACD), Table 477122

Key: A&E, Accident & Emergency; ACD, appraisal consultation document; FBC, full blood count;

HMRN, Haematological Malignancy Research Network; NICE, National Institute for Health and

Care Excellence; RBC, red blood cell; TA, technology appraisal; U&E, urea & electrolytes.
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Table 74: Weekly resource use— HMRN 2020

Resource All patients Patients treated with ruxolitinib
A&E visit | I

FBC & U&E NR NR
Hospital night I |

Outpatient visit - -

Primary care visit NR NR
RBC unit transfusion NR NR
Urgent care I |

Key: A&E, Accident & Emergency; ACD, appraisal consultation document; FBC, full blood count;
HMRN, Haematological Malignancy Research Network; NICE, National Institute for Health and
Care Excellence; RBC, red blood cell; TA, technology appraisal; U&E, urea & electrolytes.

Company evidence submission template for fedratinib for splenomegaly and symptoms in
myelofibrosis ID1501

© Celgene, a BMS Company (2020). All rights reserved 162 of 195



Table 75: Resource use on JAK-inhibitor relative to best available therapy — TA386, updated using available HMRN 2020

values
Resource Up to Up to Up to Up to Up to Up to Beyond Source
Week 12 Week 24 | Week 36 | Week 48 | Week 108 | Week 144 | Week 144

AsEvet NN N NN B B B | RN 2020

FBC & U&E +4.00% -82.60% -82.60% -82.60% -82.60% -82.60% -82.60% | Assumptions - NICE 2016,
TA386, committee papers
(ACD), Table 477

Hospital B B B N N N B | VRN 202072

night

outpatient | NN I DN BN BN BN B | VRN 20207

visit

Primary care 0.00% -36.70% -58.20% -81.70% -97.70% -97.70% -97.70% | JUMP - NICE 2016, TA386,

visit committee papers (ACD), Table
477 124

RBC unit +43.30% +43.30% +10.00% +10.00% +10.00% -23.30% -58.30% | Assumptions - NICE 2016,

transfusion TA386, committee papers
(ACD), Table 477

Ugentcare Il I T B BN BEEE Bl | (VRN 202072

Key: A&E, Accident & Emergency; ACD, appraisal consultation document; FBC, full blood count; HMRN, Haematological Malignancy Research Network;

NICE, National Institute for Health and Care Excellence; RBC, red blood cell; TA, technology appraisal; U&E, urea and electrolytes.
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Table 76: Unit costs of monitoring and resource use

Resource Sourced Price Cost per event | Source
unit cost | year (adjusted to
2019)125, 126
A&E visit £166.05 2019 £166.05 | NHS Reference Costs

2018/19 (Accident &
Emergency)'?°

FBC & U&E £70.00 2019 £70.00 | Private Patient Tariff 2019
(Dorset County Hospital, Full
blood count and U&E

profile)1?7
Hospital £589.07 2019 £589.07 | NHS Reference Costs
night 2018/19 (Non Elective
Inpatients Excess Bed Day)'?°
Outpatient £166.51 2019 £166.51 | NHS Reference Costs
visit 2018/19 (WFO1A - Clinical

Haematology, Non-Admitted
Face-to-Face)'?°

Primary care £29.00 2019 £29.00 | PSSRU Unit Costs 2019 (GP
visit consultation)'2®

RBC unit £235.00 2001 £371.70 | Varney 2003 (cost per RBC
transfusion unit)28

Urgent care £153.86 2019 £153.86 | PSSRU Unit Costs 2019

(Acute medical unit)'2°

Key: A&E, accident and emergency; FBC, full blood count; NHS, National Health Service; PSSRU,
Personal Social Services Research Unit; RBC, red blood cell; U&E, urea and electrolytes.

The overall resource use was calculated according to the active proportion of JAK-
inhibitor in each of the treatment arms (100% for fedratinib before discontinuation;
88.5% for BAT as a comparator; 0% for BAT after fedratinib discontinuation) and is

presented in Table 77.

The calculation of the costs of the individual treatment arms could be interpreted as
conservative given the large difference in the proportion of patients expected to
respond between the treatment arms. It could be further argued that this approach
disadvantages fedratinib because ‘BAT after fedratinib’ is indicative of a loss of
response in the fedratinib arm, however the same loss of response in the BAT arm is
not associated with higher resource costs in the model. Because of the limitations of
the data source being split by JAK-inhibitor administration and not able to consider a
relationship between response and resource use, the option is available in the model

to set ‘BAT as comparator’ and ‘BAT after fedratinib’ costs as equal to ‘Fedratinib’.
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Table 77: Resource use by period for fedratinib and best available therapy.

Cost per week Fedratinib BAT as BAT after
comparator fedratinib

Cost per week: 0 - 12 £210.24 £210.29 £210.66

weeks

Cost per week: 12-24 | £190.41 £192.75 £210.66

weeks

Cost per week: 24 - 36 | £170.35 £175.00 £210.66

weeks

Cost per week: 36 -48 | £170.08 £174.76 £210.66

weeks

Cost per week: 48 - £169.89 £174.59 £210.66

108 weeks

Cost per week: 108 - £150.09 £157.08 £210.66

144 weeks

Cost per week: 144+ £129.27 £138.66 £210.66

weeks

An additional separate resource use consideration applied exclusively to the
fedratinib treatment arm is for thiamine testing and supplementation. Thiamine
testing is anticipated to occur at baseline, then once every month for the first 3
months, then once every 3 months.'?° Clinical input indicated that thiamine testing
would be conducted alongside other routine tests, and therefore no extra hospital
visits would be required or costed. However, it was additionally advised that few
centres in the UK have the capacity to conduct thiamine tests, therefore, the samples
are sent to centres which do. Therefore, a provider-to-provider cost of £31 per test

was identified and applied to all test instances in the model. 30

Within the JAKARTA-2 CSR, of the 28 patients that were tested for thiamine
deficiency upon discontinuing fedratinib, 3 were found to have thiamine levels below
normal. As such, 10.71% was used as the input for patients requiring thiamine
supplementation. For simplicity in the economic model, it is assumed that all patients
requiring thiamine supplementation incur the cost of a full 90-day course, which is
costed once upon the initiation of fedratinib and once again upon discontinuation.
Thiamine dose may vary between 50mg — 300mg per day according to the severity
of the deficiency; 200mg per day was assumed as an average dose per patient. The
unit cost of thiamine is presented in Table 78.
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Table 78: Thiamine unit costs

Treatment Pack size Unit size | Unit type | Pack Cost Reference
cost per unit
Thiamine 100 50 | Tablet 4.35 0.04 | MIMS?"3
100 100 | Tablet 5.83 0.06

Notes: The selected option used within the model is indicated in bold.

B.3.5.2

Adverse reaction unit costs and resource use

Adverse event costs were identified from National Health Service (NHS) Reference
Costs,'? the Personal Social Services Research Unit (PSSRU) Unit Costs of Health

and Social Care,'?® and other sources accessed in the ruxolitinib NICE submission.’

Where NHS Reference Costs were used, weighted averages of relevant

currency/service codes were calculated. Sources were consistent with those

selected for the ruxolitinib NICE submission, with values taken from updated

publications where available. Unit costs for AEs are presented in Table 79. The unit

costs for AEs were combined with the AE frequency data reported in Section B.3.4.4

to produce the annual AE costs in Table 80.
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Table 79: Unit costs of adverse events in the economic model

Adverse Sourced Price year | Cost per Source (cost)
event cost per of cost event
event source (adjusted to
2019)125, 126

Abdominal £634.50 2019 £634.50 | NHS Reference Costs 2018-

pain 19 (weighted average: FDO5A,
FDO05B)'2°

Arthralgia £157.20 2019 £157.20 | NHS Reference Costs 2018-
19 (service code: 19)'20

Asthenia £12.00 2014 £12.84 | NICE 2014, TA316, evaluation
report 4, Table 6832

Back pain £808.94 2019 £808.94 | NHS Reference Costs 2018-
19 (weighted average:
HC32G-HC32K)'20

Bronchitis £40.45 2019 £40.45 | PSSRU 2019 (GP
consultation)'?® & MIMS 2020
(course of clarithromycin)'33

Cough £40.45 2019 £40.45 | PSSRU 2019 (GP
consultation)'?> & MIMS 2020
(course of clarithromycin)'33

Diarrhoea £39.99 2019 £39.99 | PSSRU 2019 (GP
consultation)'?> & MIMS 2020
(course of loperamide)'3

Dyspnoea £0.00 2014 £0.00 | NICE 2016, TA386, committee
papers (ACD), Table 467

Fatigue £12.00 2014 £12.84 | NICE 2014, TA316, evaluation
report 4, Table 6832

Headache £117.00 2004 £161.76 | McCrone et al., J Headache
Pain 2011;12:617-23"%%

Nausea £39.99 2019 £39.99 | PSSRU 2019 (GP
consultation)'?> & MIMS 2020
(course of ondansetron) 136

Oedema £914.00 2014 £978.12 | NICE 2014, TA316, evaluation

peripheral report 4, Table 6832

Pain in £157.20 2019 £157.20 | NHS Reference Costs 2018-

extremity 19 (service code: 191, Pain
Management)'2°

Pyrexia £3,076.99 2009 £3,581.83 | Woods et al., Value Health
2012;15:759-70.13%7

Weight £78.00 2019 £78.00 | PSSRU 2019 (2 GP

increased consultations)'?®

Key: ACD, appraisal consultation document; GP, general practitioner; MIMS, Monthly Index of

Medical Specialities; NICE, National Institute for Health and Care Excellence; PSSRU, Personal

Social Services Research Unit; TA, technology appraisal.
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Table 80: Annual AE costs

Treatment Annual cost
Fedratinib £27.09
BAT as comparator £98.83
BAT after fedratinib £88.79

B.3.6. Summary of base-case analysis inputs and assumptions

B.3.6.1 Proportion of ruxolitinib within BAT

A significant limitation of the available data was that there was no head-to-head
comparison of fedratinib versus BAT in the appropriate indication. Therefore,
assumptions were required to inform the composition of BAT, proportion of patients
with response, estimate overall survival, and other inputs. Searches identified
relevant studies reporting response (Table 31), survival (Figure 17) and BAT
composition (Table 67) to populate the model with values best representing the
decision problem. It was found that a primary driver of costs outcomes in the model
was the proportion of ruxolitinib within the BAT treatment arm, therefore the input for
this value use in the base case was carefully considered using available evidence

and clinical opinion.

As discussed in Section B.3.5.1, of the identified studies that specified the proportion
of therapies within the BAT treatment arm, the BAT arm reported in SIMPLIFY-2 was
considered to be the most appropriate. The SIMPLIFY-2 study reported that 88.5%
patients who failed ruxolitinib were nevertheless treated with ruxolitinib as part of
best available therapy. This study was considered the most appropriate because of
the overlap between the SIMPLIFY-2 and JAKARTA-2 study populations, the
number of patients observed, and clinical opinion that patients are often continued
on ruxolitinib while achieving a suboptimal response as no other targeted therapeutic

options are available.'®

Of the studies reporting BAT composition in myelofibrosis (Table 67), only
SIMPLIFY-2 and PERSIST-2 were feasible to include in ITC analyses to determine
the proportion of responders (See section B.3.3.2). In contrast to NICE TA386, this
submission allows patients receiving BAT to respond and therefore experience
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improvements in HRQoL. This approach ensures that ITC and economic model
outcomes are suitably representative of the composition of BAT used in each of the
data sources. The base case response ITC uses SIMPLIFY-2 data since only naive
comparisons could be performed with the available PERSIST-2 data (See section
B.3.3.2). Therefore, the response outcomes used in the model are representative of

a BAT arm in which 88.5% patients have received ruxolitinib.

SIMPLIFY-2 was also used to inform BAT adverse event frequency in the model,
such that adverse events are based on there being 88.5% ruxolitinib in the BAT arm.
This in turn influences the costs of adverse events, and the utility associated with

adverse events.

Where appropriate and feasible, other costs such as drug and resource use costs,
are weighted in the model by the proportion of ruxolitinib use. However, HRQoL
values in the treatment states are dependent on whether a patient responds. Given
that only summary data were available from external studies, it was not possible to
separate out the proportion of patients in BAT responding on ruxolitinib and
responding, not on ruxolitinib. Therefore, response data is inflexible to changes in

BAT composition.

As mentioned above, clinical experts advised that patients are often continued on
ruxolitinib while achieving a suboptimal response’®; however, limited OS data was
identified for such patients continuing ruxolitinib'®. Therefore, it was assumed that
OS for suboptimal treatment with ruxolitinib would be comparable to BAT OS, and
therefore BAT OS in the model is independent of the proportion of ruxolitinib in BAT.
The SIMPLIFY-2 BAT OS was unsuitable for informing the model BAT OS owing to
crossover with momelotinib at week 24 of the study. However, it was reported that at
24 weeks 21% patients had died in the BAT arm,3® which appears consistent with

the available BAT KM data presented in Figure 17.

A summary of how the proportion of ruxolitinib in BAT is used in the model is
presented in Table 81. This table shows that some inputs in the model are
intrinsically linked to a high proportion of ruxolitinib use through the SIMPLIFY-2
study (e.g. response, HRQoL). Furthermore, the use of a high proportion of

ruxolitinib in BAT is supported by clinical opinion' and published literature.4? 8081 |t
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is likely that lower proportions of ruxolitinib would not be appropriate owing to the

inconsistency of assumptions between the model and the data sources, as well as

being potentially not representative of UK clinical practice.’®

Table 81: How the proportion of ruxolitinib in BAT is used in the model

Model Flexible to Rationale
outcome changes in
ruxolitinib
%?

Response No The data informing BAT response did not provide a
breakdown of results by individual treatment.
Therefore, ITC results are subject to the compositions used
in the original data (either SIMPLIFY-2 or PERSIST-2).

HRQoL No Treatment health-state utility is driven by response, which
is directed by the response ITC. As described above,
response is not influenced by the BAT composition applied
in the model.
Adverse events are informed by SIMPLIFY-2; therefore,
disutility is representative of 88.5% ruxolitinib in BAT

Costs: Drugs | Yes The overall BAT drug costs are derived by weighting
individual drug costs according to proportion of the drug
included in BAT.

Costs: Yes Resource use was sourced primarily from TA386 which

Resource use reported BAT and ruxolitinib (JAKi) resource use. Costs are
weighted by JAKi proportion.

Cost: Adverse | No Adverse events are informed by SIMPLIFY-2.

events Therefore, adverse event costs are representative of
88.5% ruxolitinib in BAT.

Survival No Limited data was available for ruxolitinib versus non-

ruxolitinib survival after ruxolitinib treatment failure.

The proportion of ruxolitinib in BAT was not expected to
have a significant impact on overall survival; this
assumption was confirmed at an advisory board.®

Key: BAT, Best available therapy; ITC, indirect treatment comparison; JAKI, Janus Kinase inhibitor

B.3.6.2

Health-state unit costs and resource use

A summary of health state costs is provided in Table 82.
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Table 82: List of health states and associated costs in the economic model

Health state Sourced unit |Price year |Cost per event |Source
cost (adjusted to
2019)125, 126
AML £28,200 per 2007 | £32,087 per year |Wang et al., 2014,1%°
year Table 3
Palliative care £760.38 per 2015 £813.72 per|Round et al., 20157
week week | Table 5, sum of average

health and social care
costs for cancer patients

£665.50 per 2008 £804.83 per|Addicott et al., 200876
week week

Key: AML, acute myeloid leukaemia.
Notes: The costing option used in the base case model is indicated in bold

Costs in the treatment health states are comprised of drug acquisition, drug
administration, and resource use costs (described above), as well as adverse event

costs (described below).

An all-encompassing cost for AML is assigned to patients while in the AML health
state. The cost of AML was taken from a study by Wang et al. (2014) which
considered medical costs of AML calculated using a micro-costing approach.'*® The
micro-costing analysis included costs associated with treatment, hospitalisations,
diagnostic tests, transfusions and associated complications.'®® A cost per life-month
gained was generated, and this was converted to an annual cost for use in the

model.

A cost for the palliative care state was identified from a study by Round et al. (2015)
which estimated the average health and social care costs for cancer patients at the

end of life.”

B.3.6.3 Summary of base-case analysis inputs

A summary of the variables and distributions applied in the economic model can be

found in Appendix M.

B.3.6.4 Assumptions

Table 83 details the assumptions used in the economic model and their justification.
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Table 83: Base case assumptions

Category Assumption Justification Reference in
submission
Response ‘Spleen or symptom International Working B.3.3 - Types

response’ is the most
appropriate definition for
response

Group Myeloproliferative
Neoplasms Research
and Treatment guidelines
suggest both types of
response should be
considered.%' This was
also substantiated by
clinical experts. 8

of response

Patients can lose Some clinical benefit may | B.3.3 -
response but remain on continue for the patient Duration of
treatment which does not meet the | response

criteria for complete

discontinuation.

Therefore, the model

accounts for this by

estimating duration of

response independently

of treatment duration.

This means that

response is not artificially

maintained for the entire

treatment duration, which

aims to reflect the clinical

data.
Duration of response in Duration of response B.3.3 -
the model was based on data for other response Duration of
spleen response definitions were not response

collected for fedratinib or

available for other

treatments.

Overall survival | The base case overall The Gompertz curve (Int- | B.3.3 - Overall
survival for fedratinib is 2/High-risk survival
based on the Gompertz extrapolations) was
extrapolation of the selected as it closely
JAKARTA-2 Int-2/high risk | aligned with clinicians’
survival data. expectations for

fedratinib survival
The most appropriate From the available B.3.3 - Overall
source for survival data published data, Schain et | survival

and extrapolations is
Schain et al. 2019.

al, 2019. Was indicated
by clinicians as the
population most
representative of those
expected to receive
fedratinib in UK practice.
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Category

Assumption

Justification

Reference in
submission

(either as treatment arm or
post-fedratinib), an explicit
time-to-discontinuation is
not estimated; it is
assumed the patient
remains on BAT until
another event.

the lack of alternative
treatment options.

The OS projected curves Clinical opinion was that | B.3.3 - Overall
for fedratinib and BAT fedratinib OS would not survival
should not cross. be expected to be worse
Fedratinib OS is equal to than BAT OS at any time
BAT OS at the point of point.
crossing.

Discontinuation | For patients receiving BAT | This is appropriate due to | B.3.3 -

Discontinuation

selected patient population

which combines data
from the MF-SAF and
EORTC QLQ-C30 to
generate utility scores.
The MF-8D was the utility
measure applied in the
ruxolitinib NICE
submission.”

BAT Patients who receive Patients in this group B.3.5-
fedratinib and discontinue | would have received two | Intervention
to BAT do not receive JAKi treatments and and
ruxolitinib as part of BAT therefore would not comparators’

receive further ruxolitinib. | costs and
resource use
The composition of BAT is | SIMPLIFY-2 was B.3.5-
assumed to be equal to identified as having the Intervention
SIMPLIFY-2 most realistic values for and
clinical practice by a UK | comparators’
advisory board.'® This costs and
assumption is consistent | resource use
across model inputs
' Proportion of
ruxolitinib
within BAT

Utilities MF-8D is an appropriate MF-8D is a preference- B.3.4 -

measure of utility for the based measure for MF Mapping
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Category

Assumption

Justification

Reference in
submission

Utility is dependent on
patient response, as

opposed to treatment arm.

Additionally, response
utility is derived using only
spleen response as the
predictor

A treatment-specific
utility effect was not
estimable in JAKARTA-2,
given it was a single arm
trial. Therefore, response
was used to predict utility
in line with NICE TA386.

In contrast to NICE
TA386, this submission
allows patients receiving
BAT to respond and
therefore experience
improvements in HRQoL-
This is because
SIMPLIFY-2 was used in
the ITC, which showed a
small improvement in
response with BAT.

B.3.4 -
Mapping

AML

It is appropriate to
consider secondary AML
as a health state

This is to reflect its
prevalence and
association with reduced
life expectancy and
health-related quality of
life (HRQoL) in
myelofibrosis.”

B.3.2 - Model
structure

Transition to AML is equal
across treatment arms.

It is not clear whether
treatment influences the
rate of progression to
AML.

Table 29:
Implementation
of events in the
model

Key: AML, acute myeloid leukaemia; BAT, best available therapy; JAK, Janus Kinase; JAKIi, JAK
inhibitor; MF-8D, Myelofibrosis 8 dimensions; SE, standard error

B.3.7. Base-case results

B.3.7.1

Base-case incremental cost-effectiveness analysis results

Table 84 presents the base case incremental cost-effectiveness results for fedratinib

versus BAT at the net price. 1000 patients were used in the simulation, the

convergence graphs for this analysis are in Appendix P.

The disaggregated clinical and economic outcomes by therapy arm and health state

are presented in Appendix J.
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B.3.8. Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis

A probabilistic sensitivity analysis (PSA) was conducted in which all parameters were
varied simultaneously over 1,000 iterations, by sampling their values from
distributions (the convergence graphs for this analysis are in Appendix P). The
results are summarised below in Table 85 and are also presented on a cost-
effectiveness plane in Figure 28 and as a cost-effectiveness acceptability curve in
Figure 29. All PSA iterations showed a positive QALY gain for fedratinib over BAT;
20.8% iterations reported that fedratinib resulted in a negative incremental cost for
fedratinib. The probability of fedratinib being cost-effective is [l at a willingness-
to-pay (WTP) threshold of £30,000, and 97.9% at a WTP threshold of £50,000.
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Table 84: Base-case results (based on net price)

Total ICER vs ICER
Technologies costs -:-_OYtgl QT :E?IS Ing:;:\;e(gt)al Incrﬁ¢gntal In%ZT$:tal baseline incremental
(£) (E/QALY) (E/QALY)
BAT Bl 2462 [1587 - - - - -
Fedratinib T 3309 |2202 8,545 0.848 0.615 13,905 13,905
Key: BAT, best available therapy; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY's, quality-adjusted life years.

Table 85: Probabilistic sensitivity analysis results (based on net price)

Total ICER vs ICER
Technologies costs '[c;tgl C;I' ,:IfaYls In;:;z:r;e(rét)al Incrﬁglgntal In%eAT$:tal baseline incremental
(£) (E/QALY) (E/QALY)
BAT I 2648 | 1684 - - - - -
Fedratinib B 3546 | 2308 6,480 0.898 0.624 10,384 10,384
Key: BAT, best available therapy; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
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Figure 28: Cost-effectiveness plane — Fedratinib vs BAT

Figure 29: Cost-effectiveness acceptability curve — Fedratinib vs BAT
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B.3.8.2 Deterministic sensitivity analysis

A series of one-way sensitivity analyses (OWSAs) were performed to evaluate the

sensitivity of the model ICER to individual inputs, holding all else constant.

Confidence intervals, where available, were used to define the lower and upper
bounds of a parameters. If a standard error (SE) was reported, bounds were set to
+1.96*SE. Alternatively, when uncertainty information were not available, lower and
upper bounds were calculated based on the assumption that the SE was 10% of the

mean deterministic value.

Figure 30 presents a tornado diagram which displays the 15 most influential
parameters in descending order, in terms of their impact on the ICER at their
lower/upper bounds. The parameters that most influenced the ICER were relating to
patient OS for both fedratinib and BAT, this is expected given that OS is a key driver
of LYs, and therefore QALYs and costs. The curve parameters for TTD for both
responders and non-responders also significantly influence the ICER owing to the
impact that patients remaining on therapy have on costs. The proportion of patients
with a low platelet count also significantly impacts costs. These patients receive

lower ruxolitinib dosing costs in BAT relative to patients which a high platelet count.

Figure 30: Results of one-way sensitivity analysis

ICER
~o, Oog ‘30, 0og -20, Ogg ~1g, 0og 0 10, Oop 20, Oop 30, O0gp 90, 0pp

Overall survival, BAT (Curve parameters)
Overall survival, fedratinib (Curve parameters)
TTD responders, fedratinib (Curve parameters)
JAKARTA-2: < 100,000 per pl (0.28 - 0.41)
TTD non-responders, fedratinib (Curve parameters)
Early discontinuation %: Fedratinib (0.14 - 0.20)
Mean age (active) (65.27 - 68.78)
9% patients given palliative care following BAT (0.50 - 1.00)
AML incidence, Fedratinib (corrected n) (0.80 - 1.20)

% male (active) (0.44 - 0.65)

End of life - palliative care weekly cost (654.23 - 973.20)
Beyond week 144 - Hospital night (-0.37 - -0.55)

Beyond week 144 - RBC unit transfusion (-0.47 - -0.69)
Utility - JAKARTA-2 MF-8D - Baseline (female) (0.56 - 0.70)
Utility - JAKARTA-2 MF-8D - Baseline (male) (0.63 - 0.74)

= Lower bound Upper bound
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B.3.8.3 Scenario analysis

Scenario analysis was performed to test some of the key inputs and assumptions to
determine the effect upon the ICER. The top 15 scenarios that most effected the
ICER are presented in Figure 31. The top five scenarios are further summarised in
Table 86 with a description and rationale for each scenario. The scenarios that result
in the largest impact on the ICER are those that test the OS modelling method used
and BAT composition assumptions. These scenarios are included because there
was no head-to-head data between fedratinib and BAT that would have informed the
relative OS between the two arms and the composition of BAT. For the base case
settings, clinical opinion was sought in determining the most appropriate approach
for modelling OS and BAT composition.'® With the BAT composition, the ICER is
influenced by the proportion of ruxolitinib in BAT, this is because the absence of
ruxolitinib significantly reduces costs without largely decreasing the QALY. However,
the input of clinical opinion on the pathway for patients treated with ruxolitinib
detailed in B.1.3.4 and B.3.5.1 justifies the use of the base case inputs, and how this
assumption is used to produce overall model outcomes is described in Section

B.3.6.1. The full scenario analysis results are presented in Appendix O.
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Figure 31: Summary of modelling scenarios which had the most impact on the base case ICER

ICER (£)
~80, 0og 60, 00p ~o, 00p 20, O0ogp 0 20, 00g 90, 00p 60, 00p 80, 00p

OS by Response Surrogacy & Use BAT OS for first 24 weeks

BAT composition source: PERSIST-2, 44.9% ruxolitinib

BAT composition source: HMRN 2020, 44.9% ruxolitinib

BAT composition source: Schain 2019, 44.9% ruxdlitinib

BAT composition source: SIMPLIFY -2, 44.9% ruxclitinib

Fedratinib responder TTD (JAKi-exposed) equal to ruxclitinib TTD (JAKi-naive)

Fedratinib JAKARTA-2 OS (Gompertz) - BAT Schain OS (Weibull) - Allow Crossing with stopping rule
Fedratinib responder TTD equal to ruxadlitinib, HR applied post-rux

Time horizon - 5 years

Enable stopping rule for non-responders

BAT composition source: PERSIST-2, 88.5% ruxolitinib

OS by Response Surrogacy & Use treatment OS for first 24 weeks

Response definition: Symptom response - ITC - Naive - SIMPLIFY-2

Response definition: Symptom response - ITC - STC - SIMPLIFY-2 (with ECOG PS, DIPSS)
Response definition - symptom response

| m |CER (base case: £13,905)
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Table 86: Key scenario analysis (with net price)

Scenario and Impact on
cross Scenario detail Brief rationale base-case
reference ICER
Base case £13,905
OS by response | In this scenario, OS is | OS is a primary driver of life-year | -£71,231
surrogacy assumed to be a and efficacy outcomes. Given (Dominant)
(Appendix L.7) | factor of response. the relative immaturity of the
Non-responders JAKARTA-2 fedratinib OS data,
experience non- this scenario derived OS as a
responder OS and product of response based on
responders surrogacy relationship reported
experience non- in available literature.83-85
responder OS with a
hazard ratio applied.®
BAT The BAT composition | The proportion of ruxolitinib is a +£50,540
composition source is taken from key driver of drug costs in the
source: PERSIST-2 model.
PERSIST-2,
o
?jkgli/’?inib Given the justification presented
(B.3.5.1) in Section B.3.6.1 it s
7 reasonable to assume that there
BAT The BAT composition is a high proportion of patients +£48,403
composiﬂﬁﬂnRN SHOI\;JE:I\eI Eot;gen ;r_?m receiving ruxolitinib after
source: audit, ruxolitinib failure.
2020, 44.9% with ruxolitinib %
ruxolitinib taken from PERSIST- ) .
(B.3.5.1) 2 The proportion of ruxolitinib use
in PERSIST-2 I
BAT The BAT composition 'rgasonfbi lowceor‘fb?)jﬁ;f;ﬁje +£45,064
composition source is taken from for th Hi f litinib
source: Schain | Schain et al 2019, with uosre ir?g,rb?'lPo on of ruxottint
2019, 44.9% ruxolitinib % taken |
ruxolitinib from PERSIST-2
(B.3.5.1) These scenarios explore the
BAT The BAT composition | Proportion of BAT usingthe " p/5°g7g
composition source is takerr)m from PERSIST-2 ruxolitinib proportion
source: SIMPLIFY-2. with to test the assumptions of using
SIMPLIFY-2 ruxolitinib % taken different proportions of BAT in
44.9% ’ from PERSIST-2 the model and the impact this
ruxolitinib has on incremental costs.
(B.3.5.1)

OS, overall survival.

Key: BAT, best available therapy; ICER, incremental cost-effectiveness ratio; KM, Kaplan—Meier,
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B.3.8.4 Summary of sensitivity analyses results

The probabilistic sensitivity analysis demonstrated that the conclusion that fedratinib
is cost-effective versus BAT is highly likely. The CEAC, based upon 1000 PSA
iterations, estimates that the probability of fedratinib being cost-effective at WTP
threshold of £50,000 is 97.9%. The OWSA showed that the cost-effectiveness
results were primarily sensitive to OS and TTD, which were derived from multivariate
normal distributions as opposed to single variable parameters; it is not uncommon
for curves varied this way to produce exaggerated or clinically implausible outcomes.

Nevertheless, all parameters remained below a £30,000 WTP threshold.

A wide range of scenario analyses were performed on key model assumptions and
alternative choices to test the robustness of the base case results. The scenarios
showed that the assumptions surrounding the OS modelling assumptions and the
composition of BAT had the most significant influence on the model outcomes.
However, these assumptions have been validated during a clinical advisory board,
indicating that these scenarios are likely to be clinically implausible or inappropriate
for a UK setting. Of the 69 scenarios tested and 62 were below a WTP threshold of
£30,000 and 65 were below a WTP threshold of £50,000.

B.3.9. Subgroup analysis

Subgroup analysis is not presented for this submission.
B.3.10. Validation

B.3.10.1 Validation of cost-effectiveness analysis

Expert clinical and health economic input was sought during the development of the
cost-effectiveness model to ensure that the inputs and assumptions used in the base

case analysis were relevant to UK clinical practice.

An advisory board was held in which the following model features were validated by

both clinical and health economic experts, as appropriate:

e Model structure

e Clinical care pathway
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¢ Relevant comparators
e Extrapolations for OS

e Composition of BAT

Once the model was finalised, technical validation was conducted by health
economic modellers. A programmer (other than the one who built the model)
reviewed all formulae, code and labelling in the model. Sensible lower and upper
bounds (e.g. £0 for costs, but not negative costs) were input to the model one

parameter at a time and the corresponding changes in the results were observed.

The results were checked against their expected impact. For example, setting all AE

cost inputs to zero would result in AE cost outputs of £0 across both treatment arms.

B.3.11. Interpretation and conclusions of economic evidence

The economic analysis performed is based on a de novo economic model with a
structure designed to reflect the disease indication of myelofibrosis in the most
simplistic form while capturing the relevant outcomes. The model structure is based
on the previous myelofibrosis technology appraisal of ruxolitinib (TA386), the first
Janus kinase inhibitor (JAK-inhibitor) approved for myelofibrosis.

The model synthesises the most relevant and recently available efficacy and safety
data from clinical trials and publications and used robust statistical techniques to
establish the comparative efficacy and cost of fedratinib and BAT. Technology
appraisal results and real-world evidence were used to inform resource use inputs,
and clinical input was used to inform base case assumptions from clinical experts in

myelofibrosis.

Results of the economic analyses indicate that fedratinib is a highly effective
treatment for patients with MF who have been treated with ruxolitinib, even when
comparing to a high proportion of patients who are continued on suboptimal
ruxolitinib due to a lack of treatment options. Fedratinib provides 0.85 additional LYs
and 0.61 additional QALYs versus BAT in those that have a median life expectancy

of less than 2 years and no other treatment option.
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Sensitivity analyses indicate that the cost-effectiveness results are robust and base
case results suggest that fedratinib can be cost-effective at a threshold of £50,000

per QALY using the net price provided by Celgene, a BMS company.

This supports the argument that fedratinib is an innovative drug with a novel
mechanism of action. Fedratinib selectively inhibits JAK2, with higher inhibitory
activity for JAK2 over family members JAK1, JAK3 and TYKZ2 and is a more selective
inhibitor of JAK2 than ruxolitinib. It is the only JAK inhibitor with demonstrable
efficacy in a population that are relapsed, refractory, or intolerant to ruxolitinib who

have a high unmet need.

The key limitations of the analysis are a lack of a head-to-head trial between
fedratinib and BAT, which lead to the reliance of ITCs and naive comparisons.
Additionally, the clinical hold on fedratinib led to challenges in determining the true
treatment effect, particularly for overall survival. Despite these challenges, fedratinib
offers an alternative, convenient, well tolerated oral therapy that delivers clinically
meaningful outcomes, including a survival gain for patients treated with ruxolitinib.
Fedratinib, therefore, offers a step change in the clinical treatment pathway for

myelofibrosis patients.
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Addendum to NICE submission

Fedratinib for disease-related splenomegaly and symptoms in
myelofibrosis [ID1501]

Addendum overview

As part of the European Medicines Agency (EMA) regulatory submission for fedratinib, the
Committee for Medicinal Products for Human Use (CHMP) requested that patients should be
counted as non-responders if they achieved a = 35% reduction in spleen volume from
baseline to the End of Cycle 6 (spleen response — primary endpoint) with a dose higher than
400 mg/daily of fedratinib.

Further to the ID1501 stakeholder response submitted to NICE on 5 November 2020 by
Celgene, a BMS company, this addendum has been prepared to describe analyses and
model updates that were performed to align with the CHMP request. In addition, the
addendum aims to provide further clarity on key matters of uncertainty following the technical
engagement stage.

Finally, in acknowledgement of the uncertainty in the existing evidence base, the proposed
net price of fedratinib has been updated to £_ per pack. This change to the simple
patient access scheme has been sent to PASLU.



1. Why fedratinib is a suitable candidate for the Cancer Drugs Fund

Unmet need in the previously treated with ruxolitinib setting

In the current pathway of clinical care, ruxolitinib is the only treatment that is specifically
licensed or reimbursed by NICE for the treatment of myelofibrosis. As outlined within the
original submission document, the lack of treatment options available means that there is a
high unmet need for UK patients with myelofibrosis who have been previously treated with
ruxolitinib. This is also recognised by the Evidence Review Group (ERG)" 2.

Outcomes in patients no longer responding to ruxolitinib are poor, with a loss of response
associated with worsened symptoms and an increased spleen size, resulting in detriments to
health-related quality of life (HRQoL). The survival outcomes in patients who have been
treated with ruxolitinib are poor, with studies indicating a median OS of 13—16 months®>8
following ruxolitinib discontinuation, though this may be as short as 6 months in some
patients.®

Despite the poor prognosis and high symptom burden in these patients, the standard of care
is currently limited to best available therapy (BAT), which is not associated with significant
reductions in spleen volume or total symptom scores." In patients that do respond to
ruxolitinib, many will become relapsed or refractory to ruxolitinib over time. With no
alternative effective treatment options which can significantly reduce the spleen volume or
total symptom score, many relapsed and refractory patients remain on suboptimal ruxolitinib
therapy.2+ These patients who continue suboptimal ruxolitinib have poor outcomes, including
survival as stated by treating clinicians. 3

This demonstrates a clear unmet need for a new, efficacious, and tolerable treatment option
for patients who are relapsed, refractory or intolerant to ruxolitinib, so that these poor
outcomes can be improved. Fedratinib, which was granted a marketing authorisation by the
EMA on the 8 February 2021 for the treatment of disease-related splenomegaly or
symptoms in adult patients with primary myelofibrosis, post polycythaemia vera
myelofibrosis or post essential thrombocythaemia myelofibrosis who are Janus Associated
Kinase (JAK) inhibitor naive or have been treated with ruxolitinib, can address this clear
unmet need.

Fedratinib, a targeted and novel JAK-2 inhibitory therapy, offers an effective treatment that
has shown clinically meaningful spleen and symptom responses in patients who have been
treated with ruxolitinib.’ These benefits can lead to considerable HRQoL and survival
improvements, in a patient population that would otherwise experience poor outcomes.

The proposed position of fedratinib in the UK treatment pathway is narrower than the
marketing authorisation because the population of patients who have been treated with
ruxolitinib represents the greatest unmet need in myelofibrosis, and for which the clinical and
cost-effectiveness of fedratinib is most demonstrable.

Uncertainty

Celgene believes fedratinib would make a good candidate to briefly enter the Cancer Drugs
Fund (CDF) with the majority of the uncertainties being resolved with the ongoing
FREEDOM-2 trial and/or the CDF.

FREEDOM-2 is a phase lll, randomised, controlled trial comparing fedratinib with BAT in
patients with DIPSS intermediate or high-risk primary myelofibrosis, post-polycythaemia vera
myelofibrosis or post-essential thrombocythaemia myelofibrosis and previously treated with
ruxolitinib. The trial will provide data on the following:



Relative efficacy of fedratinib compared to BAT, which will include ruxolitinib.

Quality of life data.

Survival data of those randomised to fedratinib and BAT. Although due to cross-over,

some uncertainty may remain.

4. Dosing of ruxolitinib in the setting of BAT, therefore providing greater clarity on drug
cost.

5. Discontinuation of fedratinib.

6. Proportions of therapy within BAT in those who discontinue fedratinib.

wn -

Clinical advice received by Celgene and the ERG state that, in the absence of alternative
effective treatments, patients who are relapsed/refractory to ruxolitinib rarely discontinue
ruxolitinib in current UK clinical practice

If fedratinib is recommended in the CDF, data can be captured on a number of outcomes
which would complement the FREEDOM-2 trial data and help to resolve the following:

1. Prior treatment

2. The response outcomes in UK clinical practice

3. The discontinuation rate in UK clinical practice

4. Composition of BAT in those who discontinue fedratinib.

The cost-effectiveness model was primarily informed by analyses derived from the
JAKARTA-2 trial. JAKARTA-2 was a Phase |l, open-label, single-arm study of 97 patients
previously treated with ruxolitinib and with intermediate or high-risk primary myelofibrosis,
post-polycythaemia vera myelofibrosis or post-essential thrombocythaemia myelofibrosis. In
2013, the Food and Drug Administration placed fedratinib under a clinical hold due to
reported cases of Wernicke’s encephalopathy. Consequently, clinical trials investigating
fedratinib, such as JAKARTA-2, were terminated prematurely and patients were mandated
to stop treatment.

There were numerous issues raised by the ERG during technical engagement relating to the
use of JAKARTA-2 as the primary source of trial data. Many of these issues can be resolved
when FREEDOM-2 is completed and data from the study can be used within an adaptation
of the existing model in that:

- FREEDOM-2 population is consistent with the existing population of interest

- Phase lll trial with higher enrolment than JAKARTA-2

- Two-arm trial with direct comparison between fedratinib and BAT, which will include

ruxolitinib
- No obscuring of data due to clinical hold

Although FREEDOM-2 will provide direct data to address uncertainty, the cross-over design
will limit some of the longer-term outcomes for the BAT arm.

Table 1 outlines how the majority of the issues raised by the ERG can be resolved by
entering the CDF and awaiting completion of the phase Ill FREEDOM-2 study.



Table 1: Issues raised by the ERG and how these may be resolved

Issues raised How may uncertainty be resolved,
beyond efforts in technical engagement
1. Phase Il, single arm study FREEDOM-2
design

2. Comparison of fedratinib to BAT | FREEDOM-2

3. Alignment between comparator | FREEDOM-2 & data generation within the CDF
and modelled population

4. Modelling approaches FREEDOM-2, as more mature data will allow
more informed modelling choices

5. Omission of supportive care FREEDOM-2 & data generation within the CDF

6. Inconsistent assumption FREEDOM-2 & data generation within the CDF

between fedratinib and BAT

7. Assumptions on survival FREEDOM-2 & data generation within the CDF

8. Modelling of stopping rule Data generation within the CDF will show how
fedratinib is discontinued in clinical practice

9. Costs of ruxolitinib FREEDOM-2

10. Reliability of response FREEDOM-2

11. End of Life Criteria FREEDOM-2

Key: BAT, best available therapy; CDF, Cancer Drugs Fund

2. CHMP definition of responders

The JAKARTA-2 study permitted dose escalation from 400mg daily up to 600 mg daily within
the first 6 cycles if there was <50% reduction in spleen size by palpation at the end of cycles
2 and 4. The fedratinib dose could be reduced, interrupted, or discontinued in cases of drug
toxicity.™

A total of 97 subjects were enrolled in the study (intent-to-treat [ITT] population) and the
majority of subjects (n=68; 70.1%) did not have dose up-titration within the first 6 cycles. 29
(29.9%) subjects had their dose up-titrated to 500 mg daily (n=20) or 600 mg daily (n=9)
within the first 6 cycles.

At the request of the CHMP, analyses were conducted in which patients who responded
after their dose was up-titrated within the first 6 cycles were counted as non-responders.

Spleen response

As shown in Table 2, of 97 patients in the ITT population, a total of 30 patients (30.9%)
achieved the primary outcome of a spleen response (defined as the proportion of patients
with = 35% spleen volume reduction (SVR) from baseline at the end of cycle 6) without last
observation carried forward (LOCF)."!

The spleen response rate (without LOCF) for patients who received a maximum dose of
fedratinib 400 mg daily, thus not counting 8 subjects who achieved a spleen response after
their dose had been up-titrated to 500 mg daily (n=3) or 600 mg daily (n=5) during the first 6
cycles as non-responders, was 22.7% (n=22/97).'?



Corresponding figures for patients who had intermediate-2 or high-risk disease at baseline
were [J]% (all responders) and l§% (patients who responded on maximum 400mg daily
without dose up-titration).

The CHMP considered that the exclusion of patients who received doses >400 mg daily (up-
titration) provided a conservative estimate for spleen response rate and that the results were
still clinically relevant.'3

Table 2: JAKARTA-2 Spleen response rate (235% SVR) at end of cycle 6
(without LOCF)

Spleen ITT All subjects All subjects with | Subjects with
response population with response | intermediate-2 intermediate-2
(N=97) while on and high-risk and high-risk
400mg disease disease with
End of maximum dose response while
cycle 6 : (N=81) p
for first 6 on 400mg
cycles maximum dose
(N=97) for first 6 cycles
(N=81)
n (%) 30 (30.9%) | 22(22.7%) HE S
Key: ITT, intention-to-treat; LOCF, last observation carried forward; SVR, spleen volume reduction.

Symptom response

Of 97 patients in the ITT population, a total of 24 patients (24.7%) achieved a symptom
response (defined as the proportion of patients with = 50% reduction in Total Symptom
Score (TSS) at end of cycle 6 using the modified MF-SAF).

Twenty (20.6%) patients in the ITT population achieved a symptom response without
requiring dose up-titration above 400 mg daily; 4 patients who achieved a symptom
response after their dose had been up-titrated to 500 mg daily (n=3) or 600 mg daily (n=1)
during the first 6 cycles were considered non-responders in this analysis.

Corresponding figures for patients who had intermediate-2 or high-risk disease at baseline
were ﬁ% (all responders) and 1% (patients who responded on maximum 400mg/day
without dose up-titration).

Table 3: JAKARTA-2 Symptom response rate (250% reduction in TSS) at end of
cycle 6

Symptom ITT All subjects All subjects with | Subjects with
response population with response | intermediate-2 intermediate-2
(N=97) while on and high-risk and high-risk
400mg disease disease with
End of maximum dose response while
cycle 6 : (N=81) p
for first 6 on 400mg
cycles maximum dose
(N=97) for first 6 cycles
(N=81)
n (%) 24 (24.7%) | 20(20.6%) HE S
Key: ITT, intention-to-treat; LOCF, last observation carried forward; TSS, total symptom score




Spleen or symptom response

‘Spleen or symptom’ response classifies a patient as a responder for meeting either criterion,
and is the definition used in the base case analysis submitted to NICE. In the ITT population

(N=97), a total of -patients (-%) achieved a spleen or symptom response.

Of the patients who did not require dose up-titration above 400 mg daily, . patients
(-%) in the ITT population achieved a spleen or symptom response.

Corresponding figures for patients who had intermediate-2 or high-risk disease at baseline
were ﬁ% (all responders) and -% (patients who responded on maximum 400mg
daily without dose up-titration).

Table 4: JAKARTA-2 Spleen or Symptom response rate at end of cycle 6

Symptom ITT All subjects All subjects with | Subjects with
response population with response intermediate-2 intermediate-2
(N=97) while on and high-risk and high-risk

400mg disease disease with

End of . .

cycle 6 maximum dose | (N=81) response while
for first 6 on 400mg
cycles maximum dose
(N=97) for first 6 cycles

(N=81)
n (%) H B B e
Key: ITT, intention-to-treat; LOCF, last observation carried forward

Celgene would like to highlight that most patients in JAKARTA-2 study achieved some
degree of reduction in spleen volume and/or reduction in total symptom score as illustrated
by the waterfall plots in the original submission. Patients who continue BAT can have a
worsening of both outcomes, even when continuing ruxolitinib.



3. Cost-effectiveness model

Following ERG feedback and new data availability, the cost-effectiveness model has evolved
over time. Therefore, a brief overview of model iterations is provided to help the reader
understand what has changed since the original submission.

Original submission model

The cost-effectiveness analysis for fedratinib is a discrete event simulation (DES) model built
in Microsoft Excel®. In a DES model, patient pathways can be estimated for individuals by
sampling directly from time-to-event curves.

The model was primarily informed by the JAKARTA-2 trial, which, as detailed previously,
was a Phase I, open-label, single-arm study. The ERG highlighted various concerns with
the JAKARTA-2 study, particularly around the methodological limitations of a single-arm
study design for assessing clinical effectiveness; to reiterate, these concerns would be
resolved by entering the CDF and awaiting completion of the phase Ill FREEDOM-2 study
(see Table 1).

As justified in Celgene’s original submission, the base case definition of response is ‘Spleen

or symptom response’, which is a = 35% reduction in spleen volume or =2 50% reduction in
total symptom score (TSS) from baseline at 24 weeks.

Figure 1: Original model structure diagram

Treatment states Assessment states (24 weeks)
START: —* On JAK inhibitor .
Therapy : l — Response assessment
arm . :
selected —» On best available therapy
Progressed states End of life states
Palliative care
Acute myeloid leukaemia —_— l

Death

Key: JAK, Janus kinase inhibitor.

Initial clarification questions prompted the following model changes:

- Minor correction to time-in-state output.

- Addition of fedratinib as an optional component of BAT.

- Addition of utility regression outputs that excluded gender as a covariate.

- Addition of option to use HMRN 2020 data for BAT overall survival.

- Addition of option to use Mehra data for BAT overall survival.

- Addition of option to use duration of response data estimated from week 24, rather
than data that was originally estimated from ‘time of response’.

- Addition of option to cost continuous thiamine supplementation if required.



Technical engagement model

Based on feedback from the ERG" 2 the cost-effectiveness model was further updated
(Figure 2). These updates included:

Structural changes

Addition of supportive care health state, with worsening utility over time.
Replacement of acute myeloid leukemia (AML) health state with implementation as
an adverse event.

Replacement of palliative care health state with one-off end-of-life cost.

Replacement of instantaneous response assessment health state with assignment of
response at the beginning of the simulation.

Time-to-event changes

Addition of functionality for overall survival (OS) to be estimated separately for
responders and non-responders, for face validity.

Addition of functionality for fedratinib OS to be estimated from time of treatment
discontinuation (TTD), to resolve concerns regarding face validity of the stopping rule
and the independence of OS and TTD.

Sampling of OS and TTD with a consistent random number (if estimated from model
entry) to avoid under-estimation of time on treatment.

Specification of post-fedratinib transitions (% to BAT, % to supportive care, %
remaining time alive in supportive care).

Removal of duration of response since the data and resultant extrapolations were
limited and not reflective of ‘spleen or symptom’ response.

Data changes

Addition of TTD curve for BAT to allow patients to discontinue to supportive care
(HMRN 2020)

Addition of chart data evidence for overall survival in patients relapsed, refractory or
intolerant to ruxolitinib.

Addition of SIMPLIFY-2 baseline platelet count distributions as options to support
ruxolitinib costing.

Addition of option to ensure BAT non-responders do not experience a positive
increment in utility.

Replaced response risk differences with odds ratios; and an ‘average BAT response’
scenario was modelled directly (outside of Excel).

Simulated 10,000 patients instead of 1,000.



Figure 2: Technical engagement model structure diagram
Active treatment states

— On fedratinib — On BAT (post fedratinib)
START: Response Non-response ;
Therapy :
arm /
selected —» On BAT (no fedratinib)
Response Non-response

Transitions to end of life states are possible
from any active treatment state

R —

End of life states

On supportive care —* Death

Key: BAT, best available therapy.

Addendum model

The addendum model builds on the technical engagement model and uses the same
structure. Updates were primarily made to inputs that were stratified by response, since the
split of responders and non-responders changed following the CHMP opinion. In the model,
the new data were entered to replace the ITT population inputs, so that analyses can be
compared between original efficacy inputs and new efficacy inputs for the intermediate-2 and
high-risk population. Further changes are detailed below:

Corrections

- A correction to the code used to calculate supportive care quality-adjusted life years
(QALYs) was made following the ERG identifying an unexpected ratio of QALYs to
life years (LYs) in this health state.

- Itis acknowledged that inhibiting survival curves from crossing beyond certain time
points has limitations. The associated code was updated in efforts to improve the
approach.

Functionality updates

- Inresponse to requests during technical engagement, an override switch was added
to explore assumptions of equal OS and time on treatment (by using consistent
outputs with the fedratinib arm).

- The adjustment to stop fedratinib and BAT OS curves from crossing in the model was
altered to follow fedratinib from the point the curves meet, to avoid the long-term
plateau in OS associated with Schain 2019 extrapolations.



Input data updates
Response

The CHMP definition of response was not to include any patients who responded following
dose up-titration to receive more than 400mg daily of fedratinib, and that the patients who
had been up-titrated and then responded were to be classed as ‘non-responders’.

Given the number of inputs and assumptions that were informed by the JAKARTA-2
response, the change in the definition of response according to the CHMP required changes
to many of the analyses and inputs used within the model. The data updates that were
performed were the following:

1. Response Indirect treatment Comparisons (ITCs) — These were performed using
consistent methods described in the original NICE submission, with updated
proportions of responders.

2. Utility analysis — This was performed using consistent methods described in the
original NICE submission, with updated proportions of responders.

3. Time to treatment discontinuation and overall survival analysis — Parametric fits
were fitted separately to the responders and non-responders according to the new
CHMP definition of response.

The aforementioned updates are discussed in turn below.
1. Response ITCs

The ‘spleen or symptom’ ITC was performed between the available BAT and fedratinib trial
data with the endpoint of patients having experienced either SVR or TSS. The base case
analysis used within the model was the matching adjusted indirect comparison (MAIC) using
SIMPLIFY-2 data for the BAT arm and the Eastern Cooperative Oncology Group
Performance Status (ECOG PS) and Dynamic International Prognostic Scoring System
(DIPSS) scores for adjustment.

Per the methodology detailed in technical engagement response form, relative treatment
effects were applied as odds ratios, and the maximum and minimum BAT response
scenarios have been produced using the new CHMP definition of response.

These are used to produce an average treatment effect (Table 5). The active fedratinib
response percentage for the SVR or TSS endpoint was taken from the JAKARTA-2 Int-
2/High-risk base case population (Table 6) and the response adjustment percentages were
applied to produce the active response proportions for each therapy arm within the model
(Table 7).

Table 5: Application of response adjustments in base case (CHMP response
definition)

Treatment Odds ratio Lower bound Upper bound

BAT (minimum response) [ [ ]
BAT (maximum response) ] | [
| [

BAT (average response) -




Table 6: JAKARTA-2 Int-2/High-risk spleen or symptom response (CHMP response

definition)
Treatment n N % Source
Fedratinib - || 81 B | AKARTA-2 post-hoc

JAKARTA-2 ITT -
intermediate-2 +
high risk

analysis, intermediate-2 or
high risk (post-EMA)

Table 7: Base case response probabilities at 24 weeks (CHMP response definition)

Treatment

Active Probability

Fedratinib

Best available therapy

2. Utility analysis

The resultant utilities applied in the model are shown in Table 8 and Table 9.

Table 8: MF-8D utilities as applied in the model

Utility

Implementation

.n
)
3
=
®
=
=3
®

Baseline

Baseline value

JAK response

Change from baseline, starting

after 4 weeks in state

JAK non-response

Change from baseline, starting

after 4 weeks in state

BAT response

Change from baseline, starting

after 4 weeks in state

BAT non-response

Change from baseline, starting

after 4 weeks in state

1]
bkl

Key: BAT, best available therapy; JAK, Janus kinase; MF-8D, myelofibrosis 8 dimensions.




Table 9: EORTC-8D utilities as applied in the model

after 4 weeks in state

BAT non-response Change from baseline, starting
after 4 weeks in state

Utility Implementation Female Male

Baseline Baseline value - -

JAK response Change from baseline, starting - r
after 4 weeks in state

JAK non-response Change from baseline, starting - -
after 4 weeks in state

BAT response Change from baseline, starting - -

Key: BAT, best available therapy; EORTC-8D; European Organisation for Research and Treatment
of Cancer 8 dimensions; JAK, Janus kinase.

3. Time to treatment discontinuation and overall survival analysis

As detailed in the technical engagement response form, the base case is to model TTD from
week 0 split by responders and non-responders; OS for fedratinib is then modelled from the
point of discontinuation split by responders and non-responders.

For the time-to-event outcomes, additional analyses were performed to censor events at the
point of up-titration and fit parametric curves to the data using this censoring definition.

This was conducted as an effort to remove the influence of up-titration beyond 400mg daily
on survival and time on treatment, since this up-titration would not be permitted in clinical
practice. The option to use both the up-titration censored and non-censored data was made
available in the model.



Figure 3: Overall survival KM data for JAKARTA-2 ITT population — up-titration
above 400mg daily censored versus non-censored

Figure 4: Overall survival KM data for JAKARTA-2 intermediate-2/High-risk
population — up-titration above 400mg daily censored versus non-censored




The base case response definition was ‘spleen or symptom’ response. Considering the
updated definition of response, the TTD and OS parametric extrapolations used in the model
are presented in the below figures.

Figure 5: JAKARTA-2 TTD from 0 weeks — responders (CHMP response definition)

Figure 6: JAKARTA-2 TTD from 0 weeks — non-responders (CHMP response

definition)




Figure 7: JAKARTA-2 OS from discontinuation — responders (CHMP response

definition)

Figure 8: JAKARTA-2 OS from discontinuation — non-responders (CHMP response

definition)

Chosen extrapolations and validation

Following the CHMP’s amended definition of responders, Celgene sought further advice
from a clinical expert on the most appropriate choice of survival extrapolation to choose for
the responders and non-responders, at the point of discontinuation. The clinical expert was
shown the parametric fits as well as the hazard plots accompanying each fit. The clinical
expert stated that it was clinically plausible and reasonable that responders would have a
better survival compared to non-responders. For non-responders, the Weibull, Exponential



and Gompertz extrapolations seemed reasonable. When assessing the hazard plots for
non-responders, it would be reasonable that the hazard would initially be relatively high and
then decrease over time. Therefore, the Weibull was chosen. All the OS curves for
responders were deemed similar, except for the Generalised Gamma and Gompertz.
Overall, the Weibull was chosen, as the expected hazard would initially be relatively low and
would then increase over time. The Weibull was also the most conservative estimate of
survival. Further, the Weibull represents a consistent choice of distribution with that made for
the BAT extrapolation.

Survival benefit

Celgene reiterates its position that there would be an expected survival benefit with
fedratinib in the population of patients who are R/R/I to ruxolitinib and that these patients
would be considered end-of-life (EoL). Patients who continue treatment with suboptimal
ruxolitinib in this phase would have lost their spleen response, therefore it would be unlikely
for them to maintain a survival advantage over fedratinib. The data available from
SIMPLIFY-2 shows that there is no survival advantage between patients on BAT (of which
88.5% received ruxolitinib) versus momelotinib. This is most likely driven by there being no
significant difference in SVR response between the two groups.

Celgene recognises that there is uncertainty in a survival advantage over BAT due to the
single arm design of JAKARTA-2. However, there is supportive evidence as referenced in
the original submission to suggest a relationship between SVR and survival. 3 14-16

Figure 9: Model output overall survival




Dose intensities

A relative dose intensity (RDI) input for fedratinib is included in the model to accurately
capture the impact of dose reductions or missed doses over time on treatment costs.

The actual dose intensity for the ITT population in JAKARTA-2 was - mg/week,
which is equivalent to an average daily dose of -mg. To assess the actual dose intensity
in the absence of dose up-titration beyond 400mg daily, the RDI was calculated by splitting
those who were up-titrated and those who were not.

Of the intermediate-2 and high-risk population in JAKARTA-2, for the . patients where
there was no up-titration beyond 400mg daily in the first six cycles, an average of
mg/week was received. This equates to an average daily dose of -mg or a RDI of
-%.

For the - patients who received a dose more than 400mg fedratinib in the first six cycles, it
was assumed that these patients would receive the maximum of 2800mg/week in clinical
practice.

Therefore, the RDI for the intermediate-2 and high-risk patients (n=81) is calculated as

follows:
k= 0
2,800 mg perwee .A)

This RDI equates to an average daily dose of -mg daily.

In addition, as part of the technical engagement process, it was requested that the company
add fedratinib to the basket of therapies in the model that patients may receive after
fedratinib discontinuation. This is explored in scenario analysis. For this scenario, a RDI of

(-mg daily) is assumed, based on the patients for whom there was no up-
titration beyond 400mg daily in the first six cycles.

It is uncertain whether fedratinib would continue as part of BAT in UK clinical practice and, if
so, what proportion would continue. An attempt to derive a value based on evidence is made
here, although Celgene acknowledges this is limited. In JAKARTA and JAKARTA-2, patients
permanently discontinued treatment due to treatment-emergent adverse events (TEAES).
The rates of these observed in the clinical trial programme are shown in Table 10.%3

Table 10: Fedratinib discontinuation in JAKARTA and JAKARTA-2

Fedratinib Discontinuation | JAKARTA JAKARTA-2
Up to Cycle 6 13.50% 19.60%
Entire treatment period 24.10% 35%*

*calculated based on the ratio observed in JAKARTA

Due to the clinical hold, the true discontinuation rate in JAKARTA-2 is unknown. Therefore, it
was assumed that the ratio observed between cycle 6 and the entire treatment period in
JAKARTA (less impacted by the clinical hold) would be similar in JAKARTA-2, and a rate of
35% who permanently discontinued fedratinib was derived. It was assumed that these
patients would not receive fedratinib, if fedratinib was to be considered as part of BAT.
Therefore, it was assumed that 65% of patients could continue fedratinib as part of BAT in a
scenario presented by Celgene.



Price of fedratinib

In acknowledgement of the uncertainty in the existing evidence base, a net price of
£_ per pack (representing a discount of on the expected list price) has been
proposed to reduce the cost of fedratinib.



Results

Updated results

A previous a net price of £_ per pack (representing a discount of - on the
expected list price) was submitted as part of the original submission and technical
engagement. The outcomes of the model using the revised model inputs are presented in
Table 11. The commercial discount on ruxolitinib is important but unknown, and therefore set
to 0%. The model results with a new amended net price are presented in Table 12; this is
the revised base case. The base case results show that there is an incremental cost of
£11,866, which is less than half of the incremental cost using the previous price of fedratinib.
The QALY gain between BAT and fedratinib was calculated to be 0.479, yielding an ICER of
£24,784.

The disaggregated clinical and economic outcomes by therapy arm and health state are
presented in Table 13. Deterministic sensitivity analysis (Figure 10) and scenario analysis
(Figure 11) suggest that key model drivers remain the same.

A probabilistic sensitivity analysis (PSA) was conducted in which all parameters were varied
simultaneously over 1,000 iterations, by sampling their values from distributions. The results
are summarised in Table 14 and are also presented on a cost-effectiveness plane in Figure
12 and as a cost-effectiveness acceptability curve in Figure 13. 91.3% PSA iterations
showed a positive QALY gain for fedratinib over BAT; 23.8% iterations reported that
fedratinib resulted in aﬁztive incremental cost for fedratinib. The probability of fedratinib

being cost-effective is % at a willingness-to-pay (WTP) threshold of £30,000, and
i% at a WTP threshold of £50,000.



Table 11: Revised results summary with previous net price

Total ICER vs ICER
Technologies costs T_c;tél QT :EaYls In:;z?;e(rgt)al IncrE$1gntal IanreAT$:tal baseline incremental
(£) (E/QALY) (E/QALY)
BAT Bl 2394 |1.357 - - - - -
Fedratinib Bl 29012 [1836 26,300 0.518 0.479 54,929 54,929
Key: BAT, best available therapy; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY's, quality-adjusted life years.
Table 12: Revised results summary with new net price (base case results)
Technologies I:;?; Total Total Incremental Incremental Incremental tl)(;E:i\r,:z incrlgnEeRntal
(£) LYG QALYs costs (£) LYG QALYs (£/QALY) (E/QALY)
BAT B 23904 |1.357 - - - - -
Fedratinib B 2012 | 1836 11,866 0.518 0.479 24,784 24,784

Key: BAT, best available therapy; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY's, quality-adjusted life years.

Table 13: Base case disaggregated outcomes

Treatment arm Increment Absolute % absolute increment
BAT Fedratinib increment

Costs by health state (£)

JAKi state | | ] |

BAT state - - -

Supportive care state - - -

Death (End of life) | ] | ] | ]

Total I I 100%

Costs by category (£)




Treatment arm Increment Absolute % absolute increment
BAT Fedratinib increment
Acquisition N N I - I
JAKi state || I ] ' ||
BAT state ] || I ' ]
Supportive care state . . I l -
Administration l l I l .
JAKi state | | | | | || ||
BAT state [ | | i H
Supportive care state I I l I .
Adverse events - - - - -
JAKi state || || H H I
BAT state || | | ] I
Supportive care state l I l I -
Resource use - - - - -
JAKi state || | ] | ||
BAT state I || | ] I
Supportive care state - - - - -
Thiamine testing and l - - - -
supplementation
End of life | || | ] ||
Total [ ] | 11,866 ] 100%
Life years (LYs)
JAKi state - ] I ] -
BAT state - ] I - I
Supportive care state | [ | ] I ||
Total 2.394 2.912 0.518 | 100%
Median - - -

Quality-adjusted life years (QALYS)




Treatment arm Increment Absolute % absolute increment
BAT Fedratinib increment
JAKi state N I | - -
BAT state N ] I I ]
Supportive care state - - - - -
Total 1.357 1.836 0.479 | 100%
Median | ] |

Key: BAT, best available therapy; JAK, Janus kinase; JAKi, JAK inhibitor; LYs, life year; QALY's, quality-adjusted life years.




Figure 10: Results of one-way sensitivity analysis

TTD responders, fedratinib (Curve parameters)

TTD non-responders, BAT (Curve parameters)

BAT - TTD - Overall HR (0.82 - 1.22)

TTD non-responders, fedratinib (Curve parameters)

Overall survival, fedratinib, responders (Curve parameters)

Overall survival, BAT, non-responders (Curve parameters)
JAKARTA-2: < 100,000 per pl (0.28 - 0.41)

Overall survival, fedratinib, non-responders (Curve parameters)
TTD responders, BAT (Curve parameters)

Utility - JAKARTA-2 MF-8D - Responder (female) (0.09 - 0.16)
Utility - JAKARTA-2 MF-8D - Responder (male) (0.14 - 0.21)
Response odds ratio vs BAT, SoS response, average scenario (3.47 - 8.75)
Utility - JAKARTA-2 MF-8D - Non-responder (male) (0.04 - 0.14)
Utility - JAKARTA-2 MF-8D - Non-responder (female) (-0.02 - 0.10)
Overall survival, BAT, responders (Curve parameters)

INMB
“40’ 000 "30,000 "20] OOO ‘TO’OOO 0 ?0, OOO 20, OOO
R
i
|
[
| m Lower bound Upper bound

Key: BAT, best available therapy; HR, hazard ratio; INMB, incremental net monetary benefit; MF-8D, myelofibrosis 8 dimensions; OS, overall survival; SoS,

spleen or symptom; TTD, time to treatment discontinuation.

Note: The willingness to pay threshold for INMB calculations was set to £30,000 per QALY.



Figure 11: Results of scenario analysis

ICER
0 70,000 20,00 30,009 40,009 80,009 80,000 70,000

BAT composition source: SIMPLIFY -2, 44.9% ruxolitinib
BAT composition source: Schain 2019, 44.9% ruxolitinib
BAT composition source: HMRN 2020, 44.9% ruxolitinib
BAT composition source: PERSIST-2, 44.9% ruxolitinib
Enable stopping rule for non-responders

Estimate fedratinib OS and TTD independently

Primary utility source - JAKARTA-2 EORTC-8D
Fedratinib TTD based on pooled data (responders and non-responders)
BAT composition source: PERSIST-2, 88.5% ruxolitinib
Primary utility source - ruxolitinib HTA submissions

BAT composition source: HMRN 2020, 88.5% ruxolitinib
Time horizon - 5 years

Equal resource use between fedratinib and BAT
Exclude thiamine testing and supplementation

BAT composition source: Schain 2019, 88.5% ruxolitinib

| u|CER (base case: £24,784) |

Key: BAT, best available therapy; EORTC-8D, preference-based index from the EORTC QLQ-C30; HMRN, Haematological Malignancy Research Network;
HTA, health technology appraisal; ICER, incremental net monetary benefit; OS, overall survival; TTD, time to treatment discontinuation.

Table 14: Probabilistic sensitivity analysis results (based on net price)

Total ICER vs ICER
Technologies costs -:}tgl C;I' :IEaYIs In‘c:::;:r;e(rét)al Incrfzice;ntal IncgeAT$|;tal baseline incremental
(£) (E/QALY) (E/QALY)
BAT B 3085 | 1445 - - - - -
Fedratinib B 39383 [2.122 19,219 0.897 0.676 28,418 28,418

Key: BAT, best available therapy; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.




Figure 12: Cost-effectiveness plane — Fedratinib vs BAT




Figure 13: Cost-effectiveness acceptability curve — Fedratinib vs BAT




Key scenarios
As supporting analyses, 3 key scenarios were produced to inform decision making:

1) 65% continue fedratinib in BAT (see justification in section: Dose intensities) and a
shorter time of I months is spent in supportive care for both arms.'”

2) ‘Analysis 1’ requested by the ERG. Assumes equal OS and time on treatment
between fedratinib and BAT. Patients continue to receive fedratinib in post-fedratinib
BAT using the same proportion of patients on ruxolitinib as the BAT arm.

3) ‘Analysis 2’ requested by the ERG. Assumes equal OS and time on treatment
between fedratinib and BAT. Patients receive ruxolitinib in post-fedratinib BAT, using
the same proportion of patients on ruxolitinib as the BAT arm.

a. Celgene would like to note that this request from the ERG is for an unlicensed
use of ruxolitinib. Ruxolitinib has not been assessed in the setting after
fedratinib nor is it reimbursed for this use.

The detailed results of the scenario analysis are presented in Table 15. A tornado diagram
displaying the impact on the ICER is displayed in Figure 14. All three key scenarios produce
ICERSs higher than a £30,000 WTP threshold, and both the scenarios requested by the ERG
produce ICERs higher than a £50,000 WTP threshold. The scenarios where no OS benefit
was assumed still accrued QALY gain based on the larger proportion of patients on
fedratinib experiencing response. Additionally, the incremental costs for all 3 scenarios are
below i

Table 15: Key scenarios (with net price)

Scenario Incremental Incremental | Incremental ICER
cost QALYs LYs

Celgene: Revised base 11,866 0.479 0.518 24,784

case

Celgene: [ months ] [ ] 0.518 39,380

supportive care, with

fedratinib in BAT

Analysis 1: Equal OS and | [l || 0.000 61,582

time on treatment,

patients continue

fedratinib in BAT

Analysis 2: Equal OS and | |l [ ] 0.000 67,248

time on treatment,

patients continue

ruxolitinib in BAT

Key: BAT, best available therapy; ICER, incremental cost-effectiveness ratio; LYs, life years; OS,

overall survival, QALYs, quality-adjusted life years.




Figure 14: Tornado plot of key scenarios

ICER
0 ?O, OOO 20; OOO 30; OOO 40, OOG 50, 0p, 0 60; 000 70. 000 80; 000

Analysis 2:Equal OS and time on treatment, patients continue ruxolitinib in BAT
Analysis 1: Equal OS and time on treatment, patients continue fedratinib in BAT
Celgene - X months supportive care, fedratinib in BAT

| u ICER (base case: £24,784)

Key: BAT, best available therapy; ICER, incremental cost-effectiveness ratio; OS, overall survival; X, I
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Section A: Clarification on effectiveness
data

Literature searching

1. Priority. CS B.3.3.3 Overall survival page 116 The August 2018 iteration of the
clinical SLR was updated systematically using Embase to identify overall survival
evidence for patients after discontinuation of ruxolitinib. Please clarify whether the
search was separate and differed from Appendix D.1.1.3 Table 8 (page 11), if the
4,011 publications retrieved (11 reported survival) were from Embase alone as the
value differs from the total number of records screened according to Appendix D
Figure 1 PRISMA diagram (page 18).

A targeted update to the original systematic review was performed to identify OS
evidence for patients with myelofibrosis who had discontinued ruxolitinib. The
original systematic review is described in Appendix D.1.1.1, for which Embase,
MEDLINE, and the Cochrane Library were searched from database inception until
August 2018. The targeted review included searches of Embase until February 2019,
and together these sources retrieved 4,011 publications. Further methodology and
inclusion/exclusion criteria for the OS targeted review are described in the published
poster.’

The number of publications retrieved differs from the PRISMA diagram on page 18
as this figure represents the most recent systematic literature review update
(Embase, MEDLINE, and Cochrane Library until February 2020).

2. CS Appendix pages 53, 65 and 75 Please provide the full search strategies for CS
Appendix G: Published cost-effectiveness studies Appendix H: Health-related
quality-of-life studies Appendix |: Cost and healthcare resource identification,
measurement and valuation.

The detailed search strategy is presented and uploaded to NICE docs

3. CS Appendix D, Tables 2-4, pages 5-14 Please clarify the reasons for restricting
the keyword searching of intervention and comparator terms to title and abstract
fields only and excluding drug trade names in the strategies. Please explain the
implications of these restrictions on the retrieval of eligible studies from the database
searches.



The intervention and comparator terms were searched using a mix of both free-text
search terms and Emtree/MeSH terms which removes the possibility of missing

relevant studies.

Ruxolitinib background

A1. CS, Page 17: Please can you comment on the statement that, “Of patients
treated with ruxolitinib in clinical trials so far, only 28-42% have achieved the primary
endpoint of 35% or more spleen volume reduction from baseline.” and its
comparison to the response rate observed in JAKARTA-2. The point is to help the
ERG put the response rate observed in JAKARTA-2 into context.

The ruxolitinib clinical trial program (COMFORT-I and COMFORT-II) was designed
to assess the efficacy of ruxolitinib in a JAK inhibitor naive population.
Comparatively, JAKARTA-2 only included patients that had been treated with
ruxolitinib. Becoming relapsed, refractory or intolerant to ruxolitinib is associated with
markedly worse clinical outcomes compared with patients who are naive to JAK
inhibitors. As such, the expected observation would be that a lower proportion of
patients achieve the primary outcome measure of spleen volume reduction in
JAKARTA-2. In this context, the efficacy of fedratinib in JAKARTA-2 was
unprecedented as 31% of patients met the primary endpoint, versus a similar
proportion of patients with comparatively better prognosis treated with ruxolitinib in
COMFORT-I and COMFORT-II.%4

Sample size

A2. Please provide a justification for the sample size calculation and the response
rate to rule out for patients treated with standard of care in the study population.




Health-related quality of life from JAKARTA-2

A3. CS, Section B.2.6.4.3, Page 48: Please provide results of an analysis of
covariance of EORTC QLQ-C30 and provide 95% confidence intervals for the
Intermediate-2/High risk population.

In order to focus on producing responses to questions identified as priority by the

ERG we have not provided a response to this question

A4. CS, Section B.2.7, Page 51: Please provide results of an analysis of covariance
of EORTC QLQ-C30 and provide 95% confidence intervals for the Intermediate-
2/High risk population.

In order to focus on producing responses to questions identified as priority by the

ERG we have not provided a response to this question

Adjustments for prognostic factors

AS. Priority. CS, Section B.2.7, Page 51: Please provide results (i.e. coefficients
and 95% ClIs) of analyses the key outcomes (dichotomised or preferably on a
continuous scale) adjusted for the main known or potential prognostic factors (e.g.
platelet count, resistant/intolerant) in a single model with continuous variables
included as continuous variables (i.e. not dichotomised) for the Intermediate-2/High
risk population.
Similar to the multivariable analyses that were performed to assess potential
prognostic factors and described in AG, multivariable logistic regression was
performed for the SVR and TSS reduction endpoints. These analyses differ to those
described in A6 in the following way:
e Models were fitted using data for the Intermediate-2/High risk population.
e Continuous variables were included as continuous variables, where possible.
o0 Previously, of the continuous variables, only duration of prior ruxolitinib
treatment was dichotomized (to align with how the variable was
reported in SIMPLIFY-2). This is now included as a continuous variable
for the output below.
e Categorical variables with more than 2 categories were dichotomized.
o ECOG 0 and 1 were grouped into a single variable, and platelet group
was grouped into <100 1079/L and =100 1079/L



Resistant/intolerant has additionally been included in the models (the one

patient that was neither resistant/intolerant to ruxolitinib was removed from the

analyses to avoid problems with complete separation)

The coefficients and 95% confidence intervals are presented in Table 1 and Table 2.

Table 1: Coefficients from the multivariable models for SVR (Intermediate-2 to high-

risk population)

Coefficient

Patients with missing data removed

Missing data imputed

Estimate

LCI

Intercept

Age (continuous)

Male

UcCl

Estimate

BMI (continuous)

White race

ECOG PS 2

TSS (continuous)

Platelet count 2100
109/L

Spleen volume
(continuous)

Post-PV MF

PMF

Intermediate level 2

Ruxolitinib duration
(continuous)

Hb <10 g/dL

JAK2 negative

JAK2 positive

Ruxolitinib resistant
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confidence interval.

Key: BMI, body mass index; ECOG PS, Eastern Cooperative Oncology Group performance status; Hb,
haemoglobin; JAK2, Janus kinase 2; LCI, lower confidence interval; MF, myelofibrosis; PMF, primary
myelofibrosis; PV, polycythemia vera; SE, standard error; TSS, total symptom score; UCI, upper




Table 2: Coefficients from the multivariable models for TSS reduction (Intermediate-2
to high-risk population)

Coefficient

Patients with missing data removed

Missing data imputed

Estimate

Intercept

c
o

Age

Male

BMI (continuous)

White race

Transfusion
dependent

LCI

c
o

Estimate

ECOG PS 2

TSS (continuous)

Platelet count >100
109/L

Spleen volume
(continuous)

Post-PV MF

PMF

Intermediate level 2

Ruxolitinib duration
(continuous)

Hb <10 g/dL

JAK2 negative

JAK2 positive

Ruxolitinib resistant
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Key: BMI, body mass index; ECOG PS, Eastern Cooperative Oncology Group performance status;
Hb, haemoglobin; JAK2, Janus kinase 2; LCI, lower confidence interval; MF, myelofibrosis; PMF,

primary myelofibrosis; PV, polycythemia vera; SE, standard error; TSS, total symptom score; UCI,
upper confidence interval.




AG. Priority. CS, Section B.2.93, Page 58: Please provide results of the
multivariable analyses that were performed to assess potential prognostic factors.

Multivariable logistic regression was performed for SVR and TSS reduction
endpoints. Due to problems with complete separation, transfusion dependence was
not included in the multivariable model for SVR. In order to perform forward selection
on the multivariable models, missing values for BMI, baseline TSS, and baseline
spleen volume were handled in two ways: (1) Subjects with missing information were
removed from the analyses, (2) Missing BMI, baseline TSS, and baseline spleen
volume were estimated to be the mean of the non-missing values. Missing ECOG
PS was estimated to be ECOG PS 1, which was the most prevalent category.
Missing JAK2 mutational profile was treated as a separate category, as was
recorded in the patient-level data. Forward selection by AIC of the multivariable
model for SVR resulted in selection of the following variables:

e ECOG PS (only when missing data is imputed)

e MF subtype (only when subjects with missing data are removed)

e Sex (only when subjects with missing data are removed)

e Age (only when subjects with missing data are removed)

e Baseline TSS (only when subjects with missing data are removed)
Forward selection of the multivariable model for TSS reduction resulted in selection

of the following variables:

e Age

e DIPSS

e Baseline spleen volume
e BMI

e ECOG PS (only when missing data is imputed)

e Prior ruxolitinib duration (only when missing data is imputed)
The coefficients, standard errors and p-values from these models are included in
Table 3 and Table 4.



Table 3: Coefficients from the multivariable models for SVR (ITT population)

Coefficient

Patients with missing data removed

Missing data imputed

Estimate

Intercept

Age (continuous)

Male

BMI (continuous)

P-value

Estimate P-value

White race

ECOG PS 2

TSS (continuous)

Platelet count 2100
10°9/L

Spleen volume
(continuous)

Post-PV MF

PMF

Intermediate level 1
with symptoms

Intermediate level 2

Ruxolitinib duration
less than 12 weeks

Hb <10 g/dL

JAK2 negative

JAK2 positive
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Key: BMI, body mass index; ECOG PS, Eastern Cooperative Oncology Group performance status; Hb,
haemoglobin; JAK2, Janus kinase 2; MF, myelofibrosis; PMF, primary myelofibrosis; PV, polycythemia
vera; SE, standard error; TSS, total symptom score.




Table 4: Coefficients from the multivariable models for TSS reduction (ITT population)

Missing data imputed

Estimate

BMI (continuous)

White race

Transfusion
dependent

Coefficient Patients with missing data removed
Estimate P-value
Intercept
Age
Male

SE

P-value

ECOG PS 2

TSS (continuous)

Platelet count >100
109/L

Spleen volume
(continuous)

Post-PV MF

PMF

Intermediate level 1
with symptoms

Intermediate level 2

Ruxolitinib duration
less than 12 weeks

Hb <10 g/dL

JAK2 negative

JAK2 positive
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Key: BMI, body mass index; ECOG PS, Eastern Cooperative Oncology Group performance status; Hb,
haemoglobin; JAK2, Janus kinase 2; MF, myelofibrosis; PMF, primary myelofibrosis; PV, polycythemia
vera; SE, standard error; TSS, total symptom score.

A7. CS: The International Prognostic Scoring System (IPSS) define five predictors of
survival to determine disease risk in primary MF: age >65 years, haemoglobin (Hgb)



<10 g/dL, white blood cell (WBC) count > 25 x 109/L, circulating blasts = 1%, and
presence of constitutional symptoms. The DIPSS-Plus includes three additional
independent prognostic factors: red blood cell (RBC) transfusion dependence,
platelet count < 100 x 109/L, and unfavourable karyotype.

i. Please provide summary statistics regarding WBC count in JAKARTA-2. If
WBC was not recorded in JAKARTA-2, please provide a reason.

ii. Please provide summary statistics regarding circulating blasts in JAKARTA-2.
If circulating blasts were not recorded in JAKARTA-2, please provide a
reason.

Summary statistics for WBC count and circulating blasts in JAKARTA-2 are detailed
in the table below.

Table 5: Baseline haematology values, JAKARTA-2 (ITT population)

Fedratinib 400 mg
N =97

WBC count (10%/L)

n

Mean (SD)

Median

Min, Max

WBC count > 25 x 109/L, n (%)

n

Yes

No

Blood blasts > 1%, n (%)

n

Yes

No

Key: ITT, intent to treat; Max, maximum; Min, minimum; SD, standard deviation; WBC, white blood
cell.

Source: JAKARTA-2 CSR Table 14.1.8

iii.  Please provide information regarding karyotype in JAKARTA-2.

Karyotype was only collected in JAKARTA-2 for exploratory study purposes
(biomarkers). Risk classification in the study was initially performed using IPSS, until
this was changed to DIPSS in Global Protocol Amendment 3 (Dated 28 Nov 2012).



Karyotype is not required for IPSS or DIPSS calculation, and DIPSS-Plus was not
used in the study.

This aligns with clinical evidence at the time of trial design, which indicated that
cytogenetic abnormalities and not the presence of an unfavourable karyotype
provided important prognostic information that is not accounted for by the IPSS or

other established risk factors.”

Indirect treatment comparison

A8. Priority. CS: The ERG believes that the IPSS, DIPSS-Plus and predictors
included in other precision models (as well as any other potential prognostic factors
and treatment effect modifiers considered relevant by the company) should be
included in an appropriate unanchored indirect comparison. Furthermore, to avoid
the implication that risk is dichotomous for continuous variables, continuous
variables should be included in multivariable models as continuous covariates.

i. Please provide a rationale for why all IPSS and DIPSS-PLUS predictors were
not included in the unanchored indirect comparisons.

Please provide results of unanchored indirect comparisons including the IPSS and
DIPSS-PLUS predictors and any other potential prognostic factors and treatment
effect modifiers. (The ERG notes that absence of evidence is not evidence of
absence so that excluding known predictors based on a lack of statistical
significance is not appropriate.)

Celgene, a BMS company, would like to highlight that the DIPSS-PLUS was not
used in the JAKARTA or SIMPLIFY studies, therefore some of the prognostic factors

required for calculation of DIPSS-PLUS are not available.

All available baseline characteristics were considered for inclusion in the matching
analyses. Given the relatively small sample size in JAKARTA-2, a strategy for
choosing the most important variables in imbalance was used. Variables were
included in the matching if they satisfied the following criteria:
e The variable was identified as having clinically meaningful imbalance by an
external haematologist
e The variable was also identified as being an important prognostic factor in the

JAKARTA-2 study (from either the univariate or multivariable analyses)



Further rationale for not including the IPSS and DIPSS-PLUS predictors in the

matching can be found in Table 6.

Table 6: Rationale for why all IPSS and DIPSS-PLUS predictors were not included in
the unanchored indirect comparisons

IPSS and DIPSS-PLUS predictors Rationale for not including the MAIC analyses

Age >65 years Dichotomised age at baseline (>65, <65) was not
reported for SIMPLIFY-2. Mean age was reported for
SIMPLIFY-2 but was not matched on given the balance
across studies (mean [SD] was ] in JAKARTA-2
and 69.4 [7.4] in the BAT arm of SIMPLIFY-2).

Haemoglobin < 10 g/dL Dichotomised haemoglobin at baseline (< 10 g/dL, 210
g/dL) was not reported for SIMPLIFY-2. Mean
haemoglobin was reported for SIMPLIFY-2 but was not
matched on given the balance across studies (mean [SD]
was ﬁ] in JAKARTA-2 and 9.5 [1.6] in the
BAT arm of SIMPLIFY-2

White blood cell count > 25 x 10%/L Not reported for SIMPLIFY-2

Circulating blasts = 1%, Not reported for SIMPLIFY-2

Presence of constitutional symptoms Not reported for SIMPLIFY-2

Red blood cell transfusion dependence | Transfusion dependence was reported for SIMPLIFY-2
and was adjusted for in the analyses for spleen volume
reduction.

Platelet count < 100 x 10%/L Mean platelet count reported SIMPLIFY-2 but was not
matched on given balance across studies. Mean platelet
count (SD) at baseline was [ I i» J/AKRTA-
2 and 126.5 (95.9) in SIMPLIFY-2.

Unfavourable karyotype Not reported for either SIMPLIFY-2. In JAKARTA-2
karyotyping was conducted at screening and regular
intervals for exploratory (biomarker) purposes.

Additional MAIC analyses were performed to include all possible IPSS/DIPSS-PLUS
predictors in the matching. The matching variables were: ECOG PS, DIPSS,
transfusion dependence and mean age (and standard deviation). For other variables
of interest which were not part of either IPSS or DIPSS, we were unable to match on
mean haemoglobin and mean platelet count as baseline values for these variables
were not available in the JAKARTA-2 patient-level data (only grouped variables).
After matching, the weighted aggregate baseline characteristics for JAKARTA-2
patients were the same as in SIMPLIFY-2, however, the effective sample size was
reduced to | (compared with |l when adjustment is made for just ECOG PS,
and [l when adjustment is made for ECOG PS and DIPSS) indicating that the
weights are highly variable due to a lack of population overlap, and that the



estimates from these analyses may be unstable (see histogram of rescaled weights

in Figure 1). The results show a consistent favourable effect for fedratinib, but the

low effective sample size means they should be interpreted with caution.

Table 7: Additional MAIC analyses to include all possible IPSS/DIPSS-PLUS predictors
in matching

Endpoint Method Variables included in JAKARTA-2 SIMPLIFY-2
adjustment (400 mg FEDR) (BAT)
SVR MAIC ECOG PS - 5.8%
DIPSS I (n=3; N=52)
Transfusion Risk difference (FEDR versus BAT)
dependence [95% Cl:
hoe I
TSS MAIC ECOG PS [ A 5.9%
reduction DIPSS GR ) (n=3; N=51)
Transfusion
dependence
Age Risk difference (FEDR versus BAT)
[95% CI]:




A9. Priority. CS: Please confirm that the indirect comparisons have been conducted
on the usual linear predictor scales used for evidence synthesis of the outcomes.

For the MAIC analyses, a risk difference was calculated by:

1.

Simulating the SIMPLIFY-2 BAT data based on the number of reported

responders and non-responders

2. Combining the simulated comparator data with the JAKARTA-2 IPD

3. Fitting a binomial model with logit link to the combined data that has treatment

as a covariate and includes the weights (simulated comparator subjects were

assigned a weight of 1)

. Finally, the proportion of comparator responders predicted from the model

was subtracted from the proportion of fedratinib responders, also predicted

from the model

To account for the fact that weights were estimated rather than fixed and known, a

bootstrap estimator was used to calculate the Cl as follows:

1.

Fedratinib-treated subjects were sampled with replacement (a bootstrap

dataset)

2. For each bootstrap dataset, a set of weights was derived

3. For each bootstrap dataset and corresponding set of weights, a proportion of

fedratinib-treated responders was obtained
For each bootstrapped sample, the risk difference was calculated by
subtracting a simulated comparator proportion (by assuming a normal

distribution) from the proportion of fedratinib treated responders

This procedure was repeated 10,000 times to obtain a distribution of proportions

which was used to calculate the Cls of the risk difference.

A10. Priority. CS: Please provide histograms of the distribution of propensity score
weight used in the matching-adjusted indirect comparisons.



Figure 2: Histograms of the rescaled weights (weights applied to the JAKARTA-2 data
for comparison of SVR) - ECOG PS and transfusion dependence adjustment

ECOG PS, Eastern Cooperative Oncology Group Performance Status; SVR, spleen volume reduction.

Figure 3: Histograms of the rescaled weights (weights applied to the JAKARTA-2 data
for comparison of SVR) - ECOG PS adjustment

ECOG PS, Eastern Cooperative Oncology Group Performance Status; SVR, spleen volume reduction.



Figure 4: Histogram of the rescaled weights (weights applied to the JAKARTA-2 data
for comparison of TSS reduction) - DIPSS and ECOG PS adjustment

DIPSS, Dynamic International Prognostic Scoring System; ECOG PS, Eastern Cooperative Oncology
Group Performance Status; TSS, total symptom score.

A11. Please use data from JAKARTA to investigate potential treatment effect
modifiers in a multivariable model.

It was not considered suitable to use the JAKARTA patient-level data to identify
treatment effect modifiers in the post-ruxolitinib setting given that all patients in
JAKARTA had not received ruxolitinib and disease is expected to be more severe
post-ruxolitinib. Not being able to identify treatment effect modifiers in the post-
ruxolitinib setting was highlighted as a limitation of the unanchored MAIC analyses.
In the context of ITCs, for patients with no prior ruxolitinib treatment, treatment effect
modifiers in the JAKARTA data were explored. Penalized logistic regression models
with an interaction term for randomized treatment and each baseline characteristic in
Table 8 were fitted to the JAKARTA data for the endpoints of SVR and TSS
reduction. A penalized likelihood ratio test was performed to assess the significance
of the interaction term. Potential treatment effect modification was identified for p-
values < 0.1. The following variables were potential treatment treatment-effect
modifiers for SVR:



e JAK-2 status

e Constitutional symptoms

For TSS reduction, no treatment treatment-effect modifiers were identified.

Subgroup analyses for SVR with the corresponding interaction p-values based on a

penalized likelihood ratio test are presented in Table 8.

Table 8: Subgroup analyses for SVR? with the corresponding interaction p-values
based on a penalized likelihood ratio test

Variable (category 1, category 2)

RD® (95% ClI)
category 1

Age (<65, >65)

ECOG PS (21, 0)

Race (White, not White)

Sex (female, males)

Weight (€Smedian, >median)

Haemoglobin (=10g/dL, >10g/dL)

LDH (<5 ULN, >5 ULN)

Platelet count (<100x10°/L,
>100x109/L)

WBC (<25x109/L, 225x10°/L)

Transfusion dependent (no, yes)

Blasts (<1%, 21%)

Fibrosis grade (1 or 2, 3)°

JAK2 mutation (negative, positive)

Spleen size >10cm (no, yes)

Spleen volume(smedian, >median)

Constitutional symptoms (no, yes)

1L
Y Y

RDP" (95% CI)
category 2

Interaction p-
value

L
1
-
1
1
LI
1
1
1
1
LI
1
LI
1
1
L

Notes: a, Endpoint defined as the proportion of patients achieving = 35% spleen volume reduction from
baseline to End of Cycle 6 (Week 24); b, Risk difference for fedratinib versus placebo; ¢, Four patients

in JAKARTA had fibrosis grade 0 (one in the fedratinib arm and three in the placebo arm), the patient in
the fedratinib arm had a SVR and no patients in the placebo arm had a SVR.

A12. Priority. CS, Section B.2.9.3, Page 61: Please confirm the result of the
feasibility of conducting an unanchored indirect comparison with respect to overall

survival?



The feasibility of conducting an unanchored indirect comparison was summarised in
Appendix L.5.1. The table presents the studies examined for feasibility and the
available data for each. For a study to inform an unanchored indirect comparison, it
needed to include OS Kaplan Meier data and report sufficient data on baseline
characteristics. It was found that none of the studies examined fulfilled these criteria,

therefore the analysis could not be conducted.

Response rates from JAKARTA-2

A13. CS, Page 41: The CS states that, “Based on Kaplan—Meier (KM) estimates,
only 25% of patients had a duration of response of less than 9.4 months ...”. Please
confirm that this does not include 50 patients who were considered to be non-
responders without any duration of response.

Yes, this interpretation is correct.

A14. Priority. CS, Section 2.6.3.3, Page 42: Please clarify why the range of
percentage changes in EOC3 and EOCG6 do not include the median percentage
changes within the ranges.

This is a misprint, the upper limits of these ranges should be positive rather than
negative, i.e.: ‘The median percentage changes in spleen volume were [JJi§% at
EOC3 (range: ) and -38.0% at EOCS6 (range: -73, 115).6:®

A15. CS, Page 42, Figure 8: Please clarify why the number of patients does not
correspond to the number in the respective populations, and provide the plot for the
Intermediate-2/High risk population.

The number of patients reflects the number with recorded measurements at EOC6.8
The equivalent graph for the intermediate-2/High risk population is displayed in

Figure 5.



Figure 5: Intermediate-2/High risk population SVR response % plot

A16. CS, Section B.3.3.2.4, Page 107: The CS states that “The number of BAT
patients who reach the endpoint is equal to the maximum number of patients
experiencing either SVR or TSS response separately — Referred to henceforth as the
Minimum BAT response scenario.

Please confirm that a better minimum response would be the minimum number of
patients who experience either outcome.

We disagree with this suggestion. This may be worded confusingly in the
documentation. If in an example we know there are 5 SVR responders and 3 TSS
responders, then we know there must be at least 5 ‘SVR or TSS’ responders. We
believe that should be the minimum, which is conservative. In the maximum
response scenario, the number of responders would be 8 (5 + 3), as this assumes

that spleen volume responders and symptom responders are distinct.



A17. Priority. CS, Table 39: Please provide the adjusted number of responders and
effective sample sizes for the fedratinib arm.

The number of responders and effective sample sizes for both the minimum and
maximum scenarios are the same because the scenarios alter the number of
responders for the BAT arm and not the fedratinib arm. These values are therefore

presented above these scenarios in Table 35 — Table 37 of the CS.

A18. CS, Section B.3.3.2.5:

i.  Figure 16 - Please provide a new copy with the time scale labelled on the x-

axis.

ii. Figure 16 - Please confirm the number of patients who lost response to
treatment i.e. the number of patients with an event.

iii. Figure 16 - Please describe the a priori clinically expected shape of the
hazard function.

iv.  Figure 16 - Please provide parameter estimates, variance-covariance matrix
and 95% confidence intervals.

Figure 16 - Please check the exponential model as the ERG thinks there may be a
mistake.

I. The time unit on the chart is in Years. A new copy of the chart is added

below and has been altered in the model



il Of the patients who responded, two had a duration of response event

iii. The clinical study design team did not consider the shape of hazard
functions a priory and clinicians were not consulted on their expectations
for duration of response. Clinical advice was sought and indicated an
expectation of a decreasing hazard over time. The selected log-normal
curve has an initial increase in hazards, followed by a decrease in
hazards.

iv. The parameter estimates and variance-covariance matrices are provided
in the ‘DOR Data’ page in the model. The parameters and graphs for the

95% CI are presented below.

Distribution Parameter est L95. U95.
Exponentia rate I BN BN
Weibull shape __-_—
Weibull scale B BN N
Gompertz shape I BN B
Gompertz rate --__




LogLogistic shape
LogLogistic scale
LogNormal meanlog
LogNormal sdlog







We have double-checked the extrapolated values and found that the exponential

rate used in the graph is correct. This extrapolation can be explained by the very




small number of events and the inherent assumption of constant hazards for an

exponential distribution.

Overall survival

A19. CS, Section B.2.12, Page 73: Please provide evidence in support of the
statement that fedratinib delivers a clinically meaningful survival gain.

In absence of a defined threshold for establishing a clinically meaningful survival
gain in myelofibrosis patients, this has to be inferred using the evidence available.
Findings that support this conclusion include:

e Published reports have demonstrated a median OS of 13-16 months in
myelofibrosis patients following ruxolitinib discontinuation.’®'3 Of ruxolitinib
discontinued patients receiving fedratinib in JAKARTA-2, the majority (%)
were still alive at 12 months suggesting a trend towards prolonged OS
compared with previous reports (with an associated improvement in HRQoL)

e In patients that have been treated with ruxolitinib, the economic model
predicted ] additional life years with fedratinib compared to BAT. This is
equivalent to an additional Jflf months of survival, aimost doubling the OS
previously reported for this population.

e Considering that NICE End-of-Life EoL criteria is based on a 3-month
extension of life, the | month estimate suggests that the survival gain

provided by fedratinib is significant for patients treated with ruxolitinib

A20. Priority. CS, Section B.2.13, Page 75: The CS states that “The JAKARTA and
JAKARTA-2 trials reported similar OS rates for fedratinib 400 mg at 12 months
(Il for JAKARTA-2 and [Jll% for JAKARTA).” Please confirm in what sense
these response rates are considered to be similar given that they imply a hazard
ratio of 0.493, and provide an explanation as to why these proportions are so
different.

JAKARTA measured the efficacy of fedratinib in a JAK-naive population, whereas
only patients that had received ruxolitinib were included in JAKARTA-2. Given that in
clinical practice becoming relapsed, refractory or intolerant to ruxolitinib is associated
with a negative impact on symptoms and survival outcomes, the expected
observation may be to see a much greater difference in OS between these two

studies. A percentage difference of patients alive at 1-year < 10% between the two



studies supports the use of fedratinib as a highly efficacious treatment in the more

severe post-ruxolitinib setting.

A21. Priority. CS, Section B.3.3.3:

i. Please describe the a priori clinically expected shapes of the hazard functions

for each treatment group.

ii. Please provide parameter estimates, variance-covariance matrix and 95%
confidence intervals for each model.

iii. The CS, Page 125 states that, “The Weibull curve was selected in the base
case as it provided a better statistical fit to the data.” Please clarify this
statement given the information criterion presented in Table 49.

The six parametric distributions that were used to model overall survival data have
restrictive hazard shapes and none are likely to be the true model. For overall
survival, please evaluate more flexible models such as fractional polynomials and
restricted cubic splines.

I. The clinical study design team did not consider the shape of hazard

functions a priory. Clinical advice was sought and indicated an expectation

of a decreasing hazard over time for fedratinib OS, whereas the selected

curve for fedratinib (Gompertz) shows an increasing hazard.

il The parameter estimates and variance-covariance matrices are provided

in the ‘OS Data’ page in the model. The parameters and graphs for the

95% Cl are presented below.
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The preceding sentence on page 125 states that the clinical advisory

group indicated that the exponential and Weibull curves were the most




representative of UK patients. The Weibull curve was selected as the base

case because it was a better statistical fit than the exponential curve

Given the immaturity of the data, the six parametric distributions were appropriate for
extrapolating patient overall survival. Using more flexible models is dependent on
assumptions regarding a change in hazard rate at one or more specified timepoints.
There was not enough data to make these assumptions, therefore the application of

these methods in the model would be poorly informed and difficult to justify.

A22. Priority. CS, Page 129, Fedratinib Overall Survival:

i. Please confirm that the fedratinib overall survival hazard is expected to be
increasing over time.

ii. Please provide a plot of the smoothed overall survival empirical hazard with
95% confidence intervals and the overall survival hazard function from the
fitted Gompertz distribution.

Please provide parameter estimates, variance-covariance matrix and 95%
confidence intervals for each model.

i. The a priori expectations of clinicians for OS hazards over time were not
collected. For OS, only the survival estimates over time were collected a
priori. The KM data appeared to show an increase in hazard over time
(see graphs below).

As described above, clinical advice was sought and indicated an
expectation of a decreasing hazard over time for fedratinib OS, whereas

the selected curve for fedratinib (Gompertz) shows an increasing hazard.

ii. Smoothed overall survival empirical hazards with 95% confidence intervals
from the OS data for intermediate-2 and high-risk patients are presented
on each chart below, alongside the hazards and 95% confidence intervals
predicted by the parametric models. In the charts below, the black lines
are from the data (using muhaz function and a bootstrapped for 95% CI)

and blue lines are from the parametric models.












Appendices

A23. Priority. Appendix M:

Please clarify the parameter values expressed as percentages when beta
distributions are used.
Please confirm other parameters expressed using beta distributions. For

example, for “Disutility per event: Abdominal pain” the parameter are 0.09 and

0.13, which has mean 0.409, whereas the table suggests a mean of 0.11.
Please clarify why several uncertain parameters are not given uncertain
distributions.

Please confirm the parameter values used in normal distributions and why the
means do not correspond to the central values.

Where parameter values are proportions or percentages expected to be
within the bounds of 0 to 1, the beta distribution is used in absence of
alternative distribution information

We suspect that the lower and upper bounds (0.09 and 0.13) that are
presented in the table have been interpreted by the ERG as the

parameters of the beta distribution, which is not the intended

interpretation. The beta distribution parameters are available in the model.
The majority of parameters that do not have uncertainty distributions (for
example, A&E visit per week [BAT]) were used in calculations to produce
other parameters (for example, Up to week 12 - A&E visit [for the relative
adjustment between fedratinib resource use]) which were given
uncertainty distributions. It was a concern that compounding uncertainty
distributions would lead to erroneous or clinically implausible values being
used in the sensitivity analysis. Other than those parameters, the
compositions of BAT were fixed to maintain the proportions observed in
the original sources while the user specified a desired proportion of

ruxolitinib use.



We have re-examined the normal distributions; aside from deviations which could be
attributed to rounding, we found no inconsistencies between the normal distributions

confidence intervals and the mean.

A24. Appendix F.1.2, Table 46: Please comment on the observation that there is a
dose related effect of survival with 500 mg fedratinib being similar to placebo.

It is acknowledged that the death rate in the fedratinib 500mgs arm was similar to the
placebo arm. This could be due to similarity in baseline characteristics'4, noticeably
greater percentage high risk status in fedratinib 500mgs (JJll]) and placebo
() arms compared to fedratinib 400mgs (i) arm but it could also be due to

other factors. To provide an answer would be speculative.

The safety signals observed in patients receiving fedratinib 500 mg are not
considered to be worse than placebo, although the fedratinib 400 mg dose has been

submitted for regulatory filing given it represents an optimised risk/benefit profile.

Section B: Clarification on cost-
effectiveness data

Stopping rule

B1. Priority. In CS (page 98), the company states that a 24-week treatment
continuation rule for fedratinib can be implemented in the model. The stopping rule is
not considered in the base-case, but presented as a scenario analysis.

i.  Please confirm that no stopping rule will be usually applied in clinical practice,
and that no such stopping rule is present in the expected licensing (compared
with ruxolitinib)?

ii. Inthe scenario analysis, the stopping rule only affect costs, but not outcomes.
Please clarify why the stopping rule is not expected to affect outcomes and
whether this is in line with TA386.

iii. Please provide an analysis where outcomes are affected by the stopping rule,
should the company consider the stopping rule to be relevant for fedratinib.



. The fedratinib SPC states that | IENEEGzG———

I . /s this isn't a definitive stopping rule, the stopping

rule was not presented in the base-case, in line with NICE guidance.
However, it does suggest that UK treatment guidance on discontinuation
should be adhered to. It was also confirmed at the advisory board that a

stopping rule would be used if patients had not responded at week 24.

i.  When the stopping rule is enabled in the model, incremental QALYs are

lower, because patients transition to BAT sooner. Therefore, outcomes are

impacted in the scenario analysis.

iii. Outcomes are already impacted by the stopping rule in the model.

Model structure and population

B2. Priority. A patient level simulation approach is used and it is stated in the CS
(page 87-88) that the structure is similar to that used in TA386. Overall Survival (OS)
in the model is modelled independently from other outcomes (TTD and response

rate).
i

Please clarify what are the similarities and differences between TA386 and
CS?

The CS (page 88) further justify this approach to account for memory and
transition between subsequent health states. Please clarify how this is
accounted for in the model given that outcomes are modelled independently
from each other.

Please comment on the value of separating responder and non-responders in
the model if no stopping rule is assumed and OS is modelled independently of
response status?

The CS (page 96, 116) suggests that assuming the same duration of
response (DoR) for both arms is conservative and acts as a waning of
treatment effect. Please clarify how this acts as waning of treatment effect,
when DoR is modelled independently from overall survival, and overall
survival is taken from two separate sources (with parametric function fitted).

i. A comparison between the CS model and TA386 model is provided in the

table below:



TA386

CS model

Model type

Individual patients discrete event
simulation with lifetime horizon

Same as TA386

Health states

On Ruxolitinib

On BAT

On supportive care
Death

(Leukaemic transformation counted
as an adverse event)

Treatment states
On JAKi (Fedratinib)
On BAT
Assessment states

One-off response assessment
event (included in both models
but not described as a ‘state’ in
TA386)

Progressed states

Acute myeloid leukaemia
End of life states
Palliative care

Death

Model structure

See Figure 6 below.

Ruxolitinib patients are categorised
into 4 groups based on their
outcomes at 24 weeks:

Responders
Non-responders
Early discontinuation
Early death

The discontinuation of ruxolitinib
after 24 weeks is dependent on the
response assessment

BAT patients discontinue according
to modelled TTE, moving to
supportive care and death

Fedratinib patients also have
the 4 outcomes as listed in
TA386, and discontinuation of
fedratinib after 24 weeks is
dependent on response
assessment

Supportive care is not a state,
therefore patients on BAT
remain until EOL states.

A proportion of patients were
modelled to die on treatment. For
patients who discontinued the
duration alive following
discontinuation was modelled based
on observed survival in the
COMFORT-I trial using the
difference in area under the curve
between discontinuation and OS.

Discontinuation and OS are
modelled independently. As
such, death was used as a
censor in the estimation of
parametric models for TTD.

Time on treatment

No formal stopping rule was applied
to patients receiving BAT

Time to discontinuation was
implemented by having patients
transition to “supportive care” in the
final 30% of time on BAT.

Once a patient received BAT,
they remain on BAT until EOL.

Ruxolitinib non-responders at 24
weeks were subjected to stopping
rule — these patients moved to BAT
state

Fedratinib non-responders
discontinued at a rate
calculated from JAKARTA-2
data




Response

Response is not modelled for
patients receiving BAT

Patients receiving BAT are
able to respond in the model

HRQoL gains for patients with
response are applied until
discontinuation of ruxolitinib

Patients can lose response but
remain on treatment in the
model. HRQoL gains for
patients are only experienced
whilst the patient responds.

Figure 6: TA386 model structure

Improvement in

disease status

Ternporary
control in
disease status

Progressive
worsening in
disease status

care

Onsupportive

> Death

BAT, best available therapy.

Transition for non-

responders

Transition for
— responders

i. The term “memory” in economic modelling typically refers to when the

experience of a previous health state alters the patient experience in the

current health state. This is applied in the current model following the

response assessment health state, as response influences time on treatment
and utilities. It is understandable that the ERG raises this query, given that

the response assessment states are instantaneous health states.

Furthermore, memory is not used in the model to link overall survival to other
outcomes such as response and discontinuation. This was deemed
appropriate given that the limited data available was not sufficient to produce
a relationship between these outcomes, and that there would be
considerable uncertainty over how this would translate to the BAT arm given
that JAKARTA-2 is a single-arm trial. The current approach allows direct

calculation of the overall survival from the JAKARTA-2 KM and the selected



BAT KM extrapolations, as opposed to indirect calculation via other events.
This is especially important considering how OS parameters for both BAT
and fedratinib are the most influential parameters according to sensitivity and
scenario analyses.

Separating out the responders and non-responders in the model allows a
utility benefit to be applied for responders. Additionally, the application of
time to treatment discontinuation calculations is dependent on response, so
costs are influenced in this way. Finally, in addressing clarification item B6,
the BAT composition following fedratinib has been split for responders and
non-responders — to reflect the requested scenario that fedratinib patients
may continue to receive fedratinib due to a lack of alternative treatment
options. Please see the response to B6 for more detail.

HRQoL benefits are applied to both fedratinib and BAT patients equally if a
patient is modelled to respond. It would likely be inappropriate to assume
that the HRQoL benefit should be applied until end of life. The JAKARTA-2
and JAKARTA studies reported that loss of response was often reported
before treatment discontinuation, which has been interpreted here as
treatment effect waning. As such, there is evidence that applying the HRQoL
benefit whilst off-treatment may be inappropriate. Therefore, DoR is
modelled as a separate outcome, and the HRQoL benefit is applied as long

as patients have a response.

B3. Priority. A key input in the model (OS for BAT) is taken in people who
discontinued ruxolitinib and are no longer treated with ruxolitinib. However, the
company appear to consider a population that is relapsed/refractory where the
majority of patients (89%) continue ruxolitinib treatment and therefore do not
discontinue ruxolitinib.

Please clarify what is the population entering the economic model. Please
clarify how inputs in the model match the population considered.

The CS (page 98) states that “ruxolitinib alone is not considered a relevant
comparator but is instead included as part of the basket of treatments in BAT.
This attempts to ensure alignment between costs and efficacy inputs (See
Section B.3.6.1).” Please clarify how costs and efficacy inputs are aligned?
Please clarify the relevance of assessing response for ruxolitinib if the
population of interest in the economic model is people who are maintained on



treatment and did not discontinue treatment because of suboptimal response
and lack of effective therapies?

i. The population entering the model are patients with intermediate-2 or high-risk
primary or secondary MF, who have been treated with ruxolitinib and are
refractory/relapsed or are intolerant to ruxolitinib. The inputs and how they are

relevant to the base case population are presented in the table below:

Input Relevance of source to population
Baseline characteristics Taken from JAKARTA-2, which contained population of interest
Response Indirect treatment comparison between JAKARTA-2 ITT

patients (containing 16/97 intermediate-1 risk patients) and
SIMPLIFY-2 BAT patients.

SIMPLIFY-2 study population was those with MF that had been
treated with ruxolitinib. It was not possible to do this analysis for
the intermediate-2/High-risk population only. It was assumed
that the relevant difference between BAT and fedratinib
response would be the consistent for the ITT population and the
base case population.

Duration of treatment Taken from JAKARTA-2 trial (ITT and int-2/high-risk
populations both included as options), split by response post-24
weeks.

Duration of response Taken from JAKARTA-2 trial (ITT and int-2/high-risk

populations both included as options), used equally between
treatment arms for responders.

Overall survival Taken from JAKARTA-2 trial for fedratinib patients (ITT and int-
2/high-risk populations both included as options). For BAT, the
data is extrapolated from available literature sources because
an ITC was not feasible.

Resource use Sourced from HMRN and TA386. These sources are for a first-
line population, however, the values were the most relevant
source that was available.

BAT composition Taken from SIMPLIFY-2 trial (in line with ITC) which had a
similar patient population to JAKARTA-2.
Adverse events Taken from JAKARTA-2 trial for fedratinib patients. BAT

adverse event data was taken from available studies
(SIMPLIFY-2 used in base case to align with ITC and BAT
composition)

ii. As shown in the table above, the proportion of patients who respond in the
BAT is informed by an ITC between JAKARTA-2 and SIMPLIFY-2 trials. The
adverse event data and the composition of BAT was also taken from

SIMPLIFY-2. Utilities are impacted by the proportion of patients who respond



and the frequency of adverse events. Costs are impacted by BAT composition
and adverse events. By using the same source across these inputs, we
attempt to align the costs and efficacy inputs for the BAT arm.

iii. It was relevant to assess the response for the BAT arm because the
SIMPLIFY-2 BAT arm results showed that response for these patients did
occur in small numbers (~6%) and it would have been inappropriate to
exclude that treatment benefit. Assessing response for BAT in the model
allows for a comparison of outcomes for patients receiving either fedratinib or
BAT.

B4. Priority. In the economic model, overall survival (OS), time to treatment
discontinuation (TTD) and duration of response (DoR) are sampled independently
from each other. This leads to inconsistencies for TTD between the model
predictions and the TTD parametric function used as shown in the Figure below (with
transition to AML set to “No” [Sheet “Control”, Cell J218] and assumption of 0%
receiving palliative care) generated by the ERG (AIC).

i.  Please clarify and correct to ensure that the TTD predicted by the model
matches the TTD curve used for both responder and non-responder. Please
note that this inconsistency will also occur for DoR and need to be corrected.

Figure produced by ERG (AIC)

i. In the knowledge that the economic model would estimate times-to-events

independently, when parametric curves were fit to TTD and DoR data, death



was treated as a censor. Following this, it is an expected consequence that
deaths in the economic model will lead to a lower time on treatment than the
initial parametric curve.

If deaths were not censored in the original TTD/DoR curve estimation, then
the impact of death on TTD/DoR would be double-counted in the economic
model.

Therefore, the model output TTD and DoR curves are lower than their
respective input parametric curves, which is what is observed in the graph

generated by the ERG and is an intended mechanism for the model.

B5. Priority. When running the model with 10,000 patients, excluding transition to
the AML health state [Sheet “Control”, Cell J218], 0.44% (n=22/5037) of responders
(Column K in “FED” sheet) and 0.37% (n=9/2410) of non-responders (Column L in
“‘FED” sheet) discontinue treatment before Week 24. This is not consistent with the
company’s description of the economic model as people included in these two
groups are on treatment and alive at Week 24. Please clarify if this is an error in the
economic model and please amend the model accordingly.

Thank you for identifying this. There was an error in the economic model and it has
been amended accordingly. The error did not impact the first 1000 patients in the

model, therefore the base case results were not affected.

B6. Priority. The CS (page 17-18, 98, 155, 169) states that patients are continued
on ruxolitinib despite achieving a suboptimal response in the absence of other
targeted therapeutic options. In contrast, in the CS (page 132, Section B.3.3.4)
patients entering the fedratinib arm are allowed to discontinue treatment (fedratinib)
as per the trial discontinuation and move to the BAT arm (excluding ruxolitinib). This
is inconsistent with the rationale provided in the CS (page 17-18, 98, 155, 169) that
patients would remain on treatment as no other targeted therapeutic options are
available.

i.  Please clarify why patients on fedratinib with a suboptimal response would
stop treatment, whilst patients on ruxolitinib remain on treatment for life.

ii. Please amend the model to reflect that patients initiating fedratinib would
remain on treatment despite suboptimal response due to the absence of
alternative targeted therapy (as per the assumption used for ruxolitinib).
Patients switching from ruxolitinib to fedratinib have no other effective
treatment options and therefore should continue to receive suboptimal
fedratinib.



i. Data from clinical studies, which is supported by UK clinicians indicates that

patients continue suboptimal ruxolitinib, therefore treatment was continued.

In the absence of data to suggest that fedratinib would continue after

patients have lost response, patients were modelled to move to BAT

excluding a JAK inhibitor. This is also consistent to the approach taken in

TA386.

To allow a scenario to be consistent with the BAT arm, this has now been

included in the model (see below).

ii. The model has been amended such that fedratinib can be included as a

component of BAT. At the specified time-to-discontinuation for fedratinib, the

revised model maintains the transition to BAT, which may now contain

fedratinib.

In addition, the BAT composition following fedratinib has been split in two: (1)

a composition for patients who were initially responders and (2) a

composition for patients who were not responders.

If the assumption is made that patients can continue fedratinib beyond the

current time-to-discontinuation, it may only be reasonable to assume this

occurs in patients who initially responded. These are the patients who

continue suboptimal ruxolitinib. It is expected that non-responders would

discontinue fedratinib according to the time-to-discontinuation curves (or

sooner with the stopping rule). The results of scenarios of continuing

suboptimal fedratinib are presented below, along with the stopping rule.

Table 9: Incremental cost-effectiveness of scenarios where fedratinib is continued in
responders only with the stopping rule applied.

ICER
Scenario Incremental Incr:i?ental IncreAT$ntaI incremental
costs (£) G Q s (E/QALY)

Base case 8,545 0.848 0.615 13,905
25% of responders continuing 8,884 0.848 0.613 14,505
fedratinib

50% of responders continuing 18,584 0.848 0.613 30,341
fedratinib

75% of responders continuing 28,284 0.848 0.613 46,178
fedratinib

100% of responders continuing 37,984 0.848 0.613 62,014

fedratinib




Key: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted
life years

Modelled overall survival

B7. Priority. The CS (Section B.3.3.3) report results from a systematic review of the
literature to identify sources for OS post-ruxolitinib discontinuation. The company
identified 13 studies, of which 4 are subsequently included in the economic model
(CS, page 123).

Please clarify why overall survival data from the Mehra study (2016) were
omitted from the economic model despite the KM being available in the poster
(Figure 3 in Mehra et al, 2016) and the population in study similar to those in
the other studies included. The CS (page 170) states that there is limited data
for ruxolitinib versus non-ruxolitinib survival after ruxolitinib treatment failure.
Please clarify why this study was not considered relevant.

Please include an option in the model to use outcomes from the Mehra study
(2016) separately for the subset of (a) patients receiving 2L ruxolitinib (Figure
3 in the Mehra paper — blue curve) and (b) patients receiving conventional
therapy (Figure 3 in the Mehra paper — red curve).

Please also include an option in the economic model to use data from the
HMRN for OS post ruxolitinib discontinuation (CS, page 14, Figure 1)

. Although the KM data was available for the Mehra study, the baseline

characteristics for the patients who received ruxolitinib as a front-line therapy
was not; primarily, the proportion of patients with intermediate-2 or high-risk
classification was unknown. As such, the data is likely to contain patients that
would not be eligible for fedratinib in the UK. Given that there were other
studies, that were included as options within the model, which did report
relevant baseline characteristics in some form, the Mehra study was not
considered relevant as the outcomes could not be interpreted alongside any

information on MF classification.

. The requested options have been added to the model, subject to limitations

stated above.

The HMRN OS data has been added as an option to estimate BAT survival in
the economic model. The KM data shows a long tail owing to the low number
at risk and the censoring at the later time points. Because of this, almost all of

the parametric curves plateau at an unexpectedly high survival proportion. It is




clear from this that the presence of the long tail within the limited survival data

has a negative impact on the appropriateness of this source.

B8. Priority. The CS (page 18 and 169) refer to data from SIMPLIFY-2 at 24 weeks
to validate OS prediction for BAT (in people receiving continuous ruxolitinib) due to
the limited evidence available, stating that 21% of patients died at 24 weeks in
SIMPLIFY-2 and that this is consistent with the available BAT KM data.

i.  Please clarify why the estimate from the KM (prior to cross over) at 24 weeks
is not used (which show a different survival probability at Week 24).

ii. Please clarify how estimates from SIMPLIFY-2 at week 24 (KM before cross-
over) for the BAT arm are consistent with the OS KM from Schain et al (2019)
at Week 24 [used in the economic model].

i. The value used in the CS was the value reported in the reference material.
The KM was not interpreted as we relied upon the authors to provide accurate
interpretation of their own data.

i. The KM is not consistent, the reported value of 21% patients dying at 24

weeks is consistent.

B9. Priority. The CS (page 169-170) states that OS for suboptimal treatment with
ruxolitinib would be comparable to BAT OS and that the proportion of ruxolitinib in
BAT would not significantly impact overall survival, and that this assumption was
confirmed during the advisory board.

i. Inthe ad-board notes provided to the ERG, the clinical expert notes that
people continuing ruxolitinib would have improved outcomes compared with
conventional treatments despite being anaemic or on a suboptimal dose.
Please provide a clear reference where this assumption was confirmed at the
ad-board.

ii. InJAKARTA-2, patients with an expected life expectancy of less than 6 month
were excluded from the trial. Studies considered for BAT (conducted at the
point of discontinuation) have a sudden drop in survival as patients were not
selected. This was recognised by the clinical experts during ad-board. Please
clarify and comment on the implication of comparability between the
JAKARTA-2 OS and OS from observational studies conducted at the point of
discontinuation.

iii.  Please clarify why OS at the point of ruxolitinib discontinuation is assumed to
be the same compared with at the point at which a patient would be deemed
relapsed/refractory but continued on treatment.



Finally, in the CS (page 153) the company states that “Schain et al. presented
results exclusively from Sweden and Norway, which clinicians decided may be
inappropriate for a UK setting” when discussing the proportion of patients
treated with ruxolitinib. Please clarify why this study was therefore selected for
OS when this was deemed inappropriate by UK clinicians.

It was stated in the ad-board that a small benefit may be observed for OS,
however, given the small proportions of response in the BAT population with
89% ruxolitinib (~6% SVR and TSS response) it was concluded that this benefit
would not be clinically meaningful. Based on these comments, the Weibull
curve was selected as the parametric model to extrapolate the OS data from
Schain et al because the outcomes for this curve were slightly higher than the
OS estimated by the clinical experts

It is acknowledged that this may be a source of potential bias in the results.
This exclusion criterion was a not an objective criterion and given the lack of
information on the number excluded by this criterion it would have been difficult
to adjust for the comparison to BAT observational data.

This assumption was made owing to a lack of data to inform the survival of the
individual populations

It is acknowledged that this sentence was worded poorly. The composition of
BAT from Schain et al. 2019 was decided by the clinicians to be inappropriate
for calculating the costs in the model. However, on page 125 of the CS it is
stated that “The group indicated that the population most representative of
those expected to receive fedratinib in UK practice was that of Schain et al
(2019)”. This was in part because the use of first-line ruxolitinib in Sweden and
Norway MF patients is only approved for patients with a risk status of
intermediate-2 or above. Both of the BAT OS KM data from Kuykendall et al.
2017 and Palandri et al. 2019 included patients classified as intermediate-1 or
low risk. It was assumed that the risk classification of the patients included
would have more influence over the OS outcomes than the BAT composition.
As stated above (answer to question i), clinicians concluded that any benefit to
OS from receiving ruxolitinib as part of BAT would not be significant; moreover,
an optimistic parametric model was selected to extrapolate Schain et al 2019

data which can help address concerns over BAT composition.



B10. Please provide KM for OS from the JAKARTA-2 trial (Excel format) for:

i. PMF vs. other type of MF
ii. Relapsed vs. Refractory vs. intolerant

These KMs were not provided originally because of the lack of clinical rationale for
separating out the populations and the limited data available. The graphs for the
subgroups are provided below. There was overlap between intolerance and
relapsed/refractory, so these are presented separately. There was no statistically

significant difference between any of the populations and there was a large degree

of uncertainty owing to the number of patients at risk.







Note: one of the patients had the reason for ruxolitinib failure stated as ‘other’, this

patient was not included in this graph

Health-related quality of life

B11. Priority. Please provide a scenario analysis using the EQ-5D as done in
TA386.

EQ-5D data is not available for the JAKARTA-2 trial. EQ-5D may not be appropriate
for all patient groups or all populations. Limitations of generic measures in disease
areas such as oncology are widely recognised; for example, psychometric analyses
have indicated that the performance of EQ-5D in myelofibrosis (MF) is not ideal.'s 16
Psychometric analyses of the performance of the EORTC QLQ-C30 against MF
measures indicate that the EORTC QLQ-C30 captures functioning and some generic
symptom problems. However, EORTC QLQ-C30 does not cover MF-specific

symptoms (such as weight loss, itching, and night sweats) and is not as responsive



as the MFSAF over time. The myelofibrosis 8 dimension (MF-8D) was developed as
a condition specific preference-based measure from the MFSAF version 2.0 and the
EORTC QLQ-C30 that captures the HRQOL of patients with MF and overcomes
some of the concerns related to using the EQ-5D and EORTC QLQ-C30.

B12. Priority. Please clarify why a mixed effect model was used for utility values,
compared with an alternative model that better represents the data. Please also
clarify why Gender is included in the regression model to estimate utility values (CS.
Table 55) and whether there is evidence that utility is predicted by Gender

i. Please include an option in the model to use utility values when Gender is
removed.

No specific utility analyses NICE TSD guidance exists. Mixed effects models have
been fitted for utility values given they are repeated measures data. Alternative
models, such as those presented in Alava et al. (2012),'” are developed primarily to
address three key issues in the utility values: floor effects, ceiling effects and
multimodal distributions. Whether these models are practically beneficial for the type
of utility values in JAKARTA-2 is unclear. Utility values from JAKARTA-2 do not
display a multimodal distribution nor is there a mass of observations at 1, histograms
of the utility values can be found in Figure 7. Residual diagnostics of the mixed effect
models suggest that the residual assumptions of the mixed effect models are

reasonable. Consequently, the mixed effect model is used for utility values.

Figure 7: Histograms of MF-8D (left) and EORTC-8D (right) utility values from
JAKARTA-2




Gender was included as a covariate in the utility mixed effect models. There was

evidence in the data to suggest gender had a small effect on utility in exploratory

analyses and univariate and multivariate regression models, see Table 10.

Alternative mixed effect models have been fitted for the utility values with gender

removed from the covariates, see Table 11 and Table 12. An option has been added

to the economic model to use the utility values models without gender as a covariate

in the mixed effect model.

Table 10: Mixed effects model of MF-8D and EORTC-8D utility values using baseline

and gender

Parameters

Int2/high risk population

ITT population

Estimate p-value

Estimate

p-value

MF-8D

Intercept

Baseline MF-
8D

Gender -
Female

Gender - Male

EORTC-8D

Intercept

Baseline
EORTC-8D

Sex - Female

Sex - Male
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Note: Ref, reference group, SE, standard error.




Table 11: Parsimonious mixed effects model — Int2/High risk population



Parameters

Spleen response model

Symptom response model

Spleen and/or symptom

response

Estimate

p-value

Estimate

SE

p-value

Estimate

SE

p-value

MF-8D

Intercept

Baseline MF-8D

Spleen non-response

Spleen response

Symptom non-response

Symptom response

Spleen and/or symptom non-response

Spleen and/or symptom response

EORTC-8D

Intercept

Baseline EORTC-8D

Spleen non-response

Spleen response

Symptom non-response

Symptom response

Spleen and/or symptom non-response

Spleen and/or symptom response
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Note: Ref, reference group, SE, standard error.




Table 12: Parsimonious mixed effects model — ITT population

Parameters

Spleen response model

Symptom response model

Spleen and/or symptom response

Estimate

p-value

Estimate

p-value

Estimate

SE

p-value

MF-8D

Intercept

Baseline MF-8D

Spleen non-response

Spleen response

Symptom non-response

Symptom response

Spleen and/or symptom non-
response

Spleen and/or symptom response

EORTC-8D

Intercept

Baseline EORTC-8D

Spleen non-response

Spleen response

Symptom non-response
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Parameters

Spleen response model

Symptom response model

Spleen and/or symptom response

Estimate

SE

p-value

Estimate

Symptom response

SE

p-value

Estimate

SE

p-value

L

Spleen and/or symptom non-
response

Spleen and/or symptom response

Note: Ref, reference group, SE, standard error.




Figure 8: MF-8D model diagnostic plots — ITT population — mixed effect model
with covariates for baseline utility and spleen and/or symptom response




Figure 9: EORTC-8D model diagnostic plots — ITT population — mixed effect model
with covariates for baseline utility and spleen and/or symptom response




Figure 10: Figure 11: MF-8D model diagnostic plots — Int2/High risk population —
mixed effect model with covariates for baseline utility and spleen and/or symptom

response




Figure 12: EORTC-8D model diagnostic plots — Int2/High risk population — mixed
effect model with covariates for baseline utility and spleen and/or symptom response

Response rates and TTD

B13. Priority. The CS (section B.3.3.2.2) states that data on response rate in the
economic model for BAT are taken from the SIMPLIFY-2 and PERSIST trials. Please
clarify how the population included in SIMPLIFY-2 trial are comparable to the
population included in the JAKARTA-2 trial. In particular;

i. Patients in the SIMPLIFY-2 trial appear to be intolerant only and had to either
require red blood cell transfusions while on ruxolitinib or ruxolitinib dose
reduction with at least one of grade 3 thrombocytopenia, anaemia, or
bleeding. Please clarify how this population fits with the resistant population
included in the JAKARTA-2 trial.

ii.  No washout period was included in the SIMPLIFY-2 compared with the
JAKARTA-2 trial. Please clarify how this would affect response rate.



i.  There is no internationally recognised criteria for intolerant or resistance,
which means that assignment to these patient groups is open to interpretation
and there could be overlap. Clinical advice indicates that there can sometimes
be difficulty in defining intolerance, such that patients can have a mixture of
both intolerance and resistance.

i. The JAKARTA-2 protocol mandated a short washout period, while the
SIMPLIFY-2 protocol did not. We cannot speculate on the response rates
observed or derived from the washout period. However, A short washout
period was observed in PERSIST-2, the results for which are suggestive of
washout not having a marked effect on response. However, this must be
interpreted with caution due to the different study population. To note, the

FDA have mandated washout periods for all future myelofibrosis studies.

B14. The CS (page 132) states that the time to discontinuation in the group of
people with early discontinuation is estimated using a uniform distribution between 0
and 24 weeks.

i. Please clarify why direct data from the trial are not used?
ii. Please provide the KM (in Excel) for those patients

i. The direct data were not used because the clinical hold had impacted
discontinuations for the base case population, leading to uncertainty and
small numbers at risk. It was felt that the model should be flexible enough
to consider different potential proportions of early discontinuations, which is
what the current model approach allows.

ii. The KMs have been included in the Excel model and are displayed below.
The uniform distribution applied in the model is supported by the linearity of
the KM data.






B15. Please clarify whether the duration of response (DoR) [CS, page 117] is
calculated from the time to response or from week 24 onward or another time point.
Please clarify how this is applied in the economic model and please confirm this has
been applied appropriately (from time to response or week 24 as appropriate)

In the estimation of parametric curves for DoR, times were calculated from the time
of response. Only patients who responded at week 24 were included in this
estimation, to ensure alignment with the economic model which only assigns
response to week 24 responders.

However, in the economic model, the DoR curves are applied from week 24 (not
from the time of response). This represents an inconsistency in the economic model
as pointed out by the ERG.

Therefore, in a revised model, an option is included which uses DoR data that has
been re-based to commence from 24 weeks. The impact on the data is shown in
Figure 13. There is a visible shift in the KM when re-based to 24 weeks, because

many responders experienced response prior to week 24.



Figure 13: Comparison of duration of response Kaplan-Meier plots (original analysis
vs. re-based analysis)

Of note, 3 responders (in both the ITT and int2/HR population) were censored before
24 weeks, and so were re-based with negative values (the maximum difference was
12 days). Because these observations were censors, not events, there was no
impact on the KM plot, but the values were changed to 0.1 for the parametric fits as

negative values would not be compatible.



Clinical expert opinion

B16. Priority. The CS provides notes from the UK advisory-board (ad-board) in the
reference list pack to support some of its arguments. Please provide the slides
presented during this ad-board, as well as the full report.

In response, we have shared the advisory board slides and the supportive tool used

to validate OS extrapolations.

B17. Priority. The CS (page 97, 150) states that clinical feedback indicated that BAT
and ‘supportive care’ were equivalent.

i. Please provide a clear reference supporting this statement.

The intended interpretation here is that patients who are on BAT in the setting of
relapsed/refractory or intolerant to ruxolitinib are on a therapy that can be considered

supportive care, in that it does not achieve a trial endpoint.

Mesa 2014 reports that:'® ‘patients who received BAT in COMFORT-II appeared to
fare no better than patients who received placebo in COMFORT-I, and these findings
illustrate that conventional therapeutic alternatives for patients with myelofibrosis do
not alleviate the symptom burden of the disease in a meaningful way, underscoring

the need for better treatments.’

B18. The CS (page 124) states that “prior to the UK advisory board held for
fedratinib, clinician attendees (N=7) were asked to consider and provide their
expectations of survival in the post ruxolitinib population for those treated with BAT
and those treated with fedratinib....The averages of these estimates are shown in
Table 48”.

i. Please provide a copy of the questionnaire sent as well as all the individual
responses (anonymised).

In response, we have shared a copy of the questionnaire and the anonymised

individual responses.

B19. The CS (page 128) states that the Gompertz distribution is used to represent
OS for the Int2/high risk population following clinical opinion. In the ad-board notes, it
is suggested that the generalised gamma is more clinically reasonable.

i. Please clarity this inconsistency why the company used the Gompertz when
clinical experts considered the generalised gamma to be more clinically
appropriate.



The final report from the advisory board shows the consensus values from the
clinicians for the OS estimates of fedratinib. Within this advisory board the clinicians
suggested that the intermediate-2/high-risk population should be the focus because
it was agreed that this was representative of how fedratinib will be used in clinical
practise. However, only ITT data were shown to the clinicians at the time, as
opposed to intermediate-2/high-risk data.

The Gompertz and generalised gamma curves were most similar to the consensus
values (see Figure 14). After the advisory board, curves were fit to the intermediate-
2/high-risk data, and the new Gompertz curve was most similar to the ITT

generalised gamma and Gompertz curves.



Figure 14: ITT advisory board consensus for fedratinib OS




Other data sources

B20. In Appendix L6 the company states that “Palandri et al. (2019) provides
supportive evidence of prolonged survival post-ruxolitinib with ‘novel agents’ such as
fedratinib when compared to ‘conventional agents’ (Figure 13). The remaining
sources of OS did not report survival for novel agents. “. Please comment why this
source is deemed inappropriate for BAT (consisting of mostly ruxolitinib) when about
35% in this study (n=11/31) received ruxolitinib compared with 3% (n=1/31) receiving
fedratinib.

The patients who started ruxolitinib consisted of 52.4% intermediate-1 risk patients.
Although the risk classification of the patients who were treated after ruxolitinib was
not stated, given the starting population, it is highly likely that the proportion of
intermediate-1 patients in this population would have been inappropriate to compare
to the model base case population. In addition, the population in Palandri et al.
excluded patients who were in blast phase, whereas the JAKARTA-2 study did not
include blast phase as part of the exclusion criteria. Given the Palandri et al shows
that patients in blast phase have poor prognosis, it is likely that the exclusion of
these patients would make them incomparable to the model patient population. The
unknown nature and efficacy of the investigational therapies administered to the
majority of patients also contributed to the decision that this source was

inappropriate.

Adverse events

B21. The CS (page 143, Section B.3.4.4) states that the frequency of adverse
events for patients treated with fedratinib is taken from the Int2/high risk subgroup
only (n=81).
i. Please clarify why the frequency of AE is not calculated from the ITT
population
ii. Please provide values (Table 59 & Table 60; page 144-145) for the ITT
population, in addition to the mean weeks of exposure for the ITT population
iii. Please provide similar tables (frequencies of Adverse events and mean weeks
of exposure) from the JAKARTA trial (conducted in 1L) for both the fedratinib
and placebo arm.

i. The int-2/high-risk population was the base case population, so it was used for

AE frequency as opposed to the ITT.



ii. Tables are presented below. The second table is provided in the CS model on

the ‘Adverse Events’ sheet

Adverse event Fedratinib AEs (JAKARTA-2 ITT [N=97])

Anaemia

Thrombocytopenia

Leukopenia

Splenomegaly

Cytopenia

Febrile Neutropenia

Leukocytosis

Neutropenia

Thrombotic thrombocytopenic purpura

Key: AE, adverse events; N, total patients.




Adverse event n N Source
Abdominalpain |1 | | JAkAaRTA2 CcSR
Arthralgia B B |.rkarTA2csR
Asthenia | B | JkaRTA2CSR
Back pain B [ | ~karTA2CSR
Bronchitis | B | JkaRTA2CSR
Cough | B | JakaRTA2CSR
Diarrhoea B B |.rkarTA2CsR
Dyspnoea B [ | ~karTA2CsR
Fatigue B W | akarTA2CSR
Headache | B | JrkaRTA2CSR
Nausea | B | JakaRTA2CSR
Oedema l . JAKARTA-2 CSR
peripheral
Paininextremity |N | Ml | JAKARTA-2 CSR
Pyrexia | B | AkaRTA2CSR
Weight increased l . JAKARTA-2 CSR

Key: CSR, clinical study report; n, number of patients with event; N, total number of patients.

Notes: Mean exposure to fedratinib in JAKARTA-2 was 0.539 years. Only adverse events with
severity Grade = 3 were considered.

iii. JAKARTA adverse events are presented below. The mean and median
exposure by treatment arm for the entire treatment duration is also

presented.




Adverse event

Placebo grade 3-4
AEs [N=95]

Fedratinib 400mg
grade 3-4 AEs
[N=96]

Fedratinib 500mg grade
3-4 AEs [N=97]

Haematological Adverse Events

Anaemia

Thrombocytopenia

Leukopenia

Splenomegaly

Cytopenia

Febrile Neutropenia

Leukocytosis

Neutropenia

Thrombotic
thrombocytopenic
purpura

Disseminated
Intravascular
Coagulation

Other adverse events

Abdominal pain

i i |
Arthralgia | | |
Asthenia i || i
Back pain || || |
Bronchitis | | |
Cough | || ||
Diarrhoea i || |

| | i

Dyspnoea




Fatigue

Headache

Nausea

Oedema peripheral

Pain in extremity

Pyrexia

Weight increased l

Key: AE, adverse events; N, total patients.

Fedratinib
Placebo (N = 95) 400 mg (N =96) 500 mg (N = 96)

Duration of Exposure (weeks)

Mean (SD) I I el 2
Median - - -

Resource use and costs

B22. The CS (page 165) assumes that patients requiring thiamine testing and
supplementation (200 mg daily) require a 90-day course at treatment initiation
(baseline) and at treatment cessation (at the point of discontinuation).

i. Please clarify why patients are not treated continuously until treatment
discontinuation and why supplementation is only given at the start and end of
treatment.

ii. The CS (page 165) states that Thiamine dose may vary between 50mg —
300mg per day and assumes that patients requiring thiamine supplementation
receive 200 mg daily. In the BNF, the recommended dose for adult is 200-300
mg daily. Please clarify.

i. An expected prescribing practice for thiamine supplementation alongside
fedratinib was lacking in the literature, and so this was implemented as a

simplifying assumption.



In the revised model we submit alongside these responses, the option is
included to treat continuously until treatment discontinuation.
ii. The wider range was taken from the SPC for thiamine which includes treatment

for patients with a mild deficiency (50 mg to 100 mg).

B23. Please include the impact of Wernicke’s encephalopathy (WE) as an adverse
event in the economic model.

In November 2013, a clinical hold was placed on the fedratinib program following the
emergence of a potential signal of WE in fedratinib-treated patients. Fedratinib safety
was then evaluated in 608 patients who received more than one fedratinib dose,
including 459 patients with MF. Eight potential cases (1.3%) of Wernicke’s
encephalopathy were identified, and one case (0.16%) was fatal. Only one case was
confirmed. All suspected cases were in the 500 mg fedratinib arm of JAKARTA. All 8
potential Wernicke’'s encephalopathy cases were associated with pre-existing
malnutrition and weight loss and/or significant nausea and vomiting that were not

adequately controlled.®

From fedratinib’s first approval by the United States (US) Food and Drug
Administration (FDA) on 16 Aug 2019 until 31 May 2020, an estimated [ patients

have been exposed to commercial fedratinib. || G

was reported in an 82-year-old female with a medical history | GGGz
N, rior to the
start of fedratinib treatment. Magnetic resonance imaging (MRI) was ||l and

neurology was consulted and did not believe the patient had Wernicke’s.

WE is not an expected adverse event for patients receiving 400 mg fedratinib. This in
line with the JAKARTA-2 data and supported by the fact that thiamine levels are to
be monitored for all patients considered for fedratinib prior to and during treatment
(as per US PI/ draft SPC). Therefore, WE is not considered a relevant AE for this

economic model.



Subgroup and definitions

B24. Please clarify why no subgroup analysis is conducted separately for patients
that that are (a) relapsed, (b) refractory and (c) intolerant?

Efficacy findings in subpopulations relapsed/refractory versus intolerant are publicly
available and provided in Appendix E.8 Subgroup analyses in relapsed versus
refractory patients were not conducted as there is no clinical justification to support
separating out these populations. Additionally, any observations in these subgroups
would be limited by the sample size (i.e. 47 refractory patients and 18 relapsed

patients).

B25. In the JAKARTA-2 trial, the definition for resistance (relapse or refractory) is
based on spleen volume only. Please comment on how this relates to clinical
practice where symptom response is also a relevant measure for clinical benefit?

It is acknowledged that spleen volume and symptom response both play a significant
role in determining clinical benefit in clinical practice. The JAKARTA-2 study was a
single arm, Phase 2, non-randomised study which needed an objective endpoint.
Spleen volume (measured by MRI/CT scan) enabled this objectivity. Symptom

response, although relevant, can be more subjective.

Section C: Textual clarification and
additional points

Identification, selection and synthesis of clinical evidence

C1. Appendices D.1.2. Study Selection, first paragraph. How many reviewers were
involved in screening records at the title stage? How many reviewers were involved
in screening records at the abstract stage? What proportion of all records were
screened by two reviewers?

Studies were assessed for eligibility by two independent reviewers, with
disagreements adjudicated by a third reviewer. This was applied at both title/abstract

and full-text screening stage to ensure everything is quality checked

C2. Appendices D.1.3.1. Complete reference lists for included studies and excluded
studies, first paragraph. Please provide a table of the studies excluded at the full-text



stage (n=326) with the reason for inclusion for each of the studies, along with a
reference list for these studies

This is provided in the following document:

C3. Appendices D.1.3.1. Data extraction and quality assessment. First paragraph,
how many of the items for data extraction were checked by the second reviewer and
how was this undertaken? Second paragraph, please provide the reference for the
Downs and Black QA instrument used

All the extracted data was quality checked independently by a second reviewer.
The reference for the Downs and Black QA instrument used is as follows:

Downs SH and Black N. (1998) The feasibility of creating a checklist for the
assessment of the methodological quality both of randomised and non-randomised

studies of health care interventions. J Epidemiol Community Health. 52(6): 377-384.

C4. Appendices D.1.4.3. Risk of bias of studies included in indirect or mixed
treatment comparisons. First paragraph, Please provide the name of the quality
assessment instrument used and the citation for this.

The NICE checklist was used to assess the quality of the included RCT studies (see
Appendix D.1.3.2), this is referenced to:

National Health and Care Excellence (NICE). (2015) (Updated: April 2017) Single
Technology Appraisal (STA): User guide for company evidence submission
template. Available at: https://www.nice.org.uk/article/pmg24/chapter/4-Clinical-
effectiveness#quality-assessment-of-the-relevant-randomised-controlled-trials.
Accessed: July 2020.

C5. CS page 14 “The HMRN figure may not be considered representative of UK
clinical practice, given that the estimated uptake of ruxolitinib following its approval
and licencing was not observed in HMRN data (see Appendix N).” Please provide
further supported information on this statement, including sources.

Given that ruxolitinib represents the only targeted therapy available for patients with
myelofibrosis, it is highly plausible to expect an increase in its uptake following
licencing for use in UK patients.' This trend was not observed in the HMRN data, as

described in Appendix N:



Table 12: Start and end year of patients who were initiated ruxolitinib

Ruxolitinib Start Year Ruxolitinib End Year

Total

2012

2013

2014

2015

2016

2017

2018

2019

Key: HMRN, Haematological Malignancy Research Network.
Source: HMRN report?°

Of ] patients receiving ruxolitinib in the HMRN analysis, [JJl|% started ruxolitinib
therapy in 2016. The proportion of patients starting ruxolitinib each year | | j I in
subsequent years. Conversely, ruxolitinib had received a positive recommendation
from NICE in 2016, and whilst market share data for ruxolitinib is not publicly
available, the lack of alternative therapies supports the assumption that ruxolitinib
uptake increased during this period. In this context, given the small number of
myelofibrosis treatment centres within the HMRN catchment area, the HMRN data

may not be considered representative of UK clinical practice.
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Al. Please provide in Excel format the following Kaplan-Meier (KM) survival functions and parameter

estimates and variance-covariance matrices for each parametric distribution (using the format below).

Please also provide for each of these outcomes (KM) how many patients had an event and how many

were censored (using the table format below):

1.

Time to treatment discontinuation [TTD] (including death as an event) for the overall
JAKARTA-2 population with Int2/high risk (n=.) — from start of randomisation (including
everyone — e.g patients affected [censored] or not by clinical hold),

TTD (including death as an event) for the overall JAKARTA-2 population with Int2/high risk
(n=.) — from start of randomisation (removing patients affected by the clinical hold),

TTD (including death as an event) for responders (defined as spleen or symptoms) in
JAKARTA-2 with Int2/high risk (n=.?) — from 24 weeks onward (similar to Figure 24 in CS,
but death is not censored),

TTD (including death as an event) for non-responders (defined as spleen or symptoms) in
JAKARTA-2 with Int2/high risk pop (n=J?) — from 24 weeks onward,

Time to death from any cause (OS) for responders (defined as spleen or symptoms) in
JAKARTA-2 with Int2/high risk pop (n:.?) — from 24 weeks onward,

OS for non-responders (defined as spleen or symptoms) in JAKARTA-2 with Int2/high risk
pop (nﬂZ) — from 24 weeks onward.

The requested outputs have been provided in an Excel document.



Sample Table for KM:

Product-Limit Survival Estimates

rvival
Weeks Survival | Failure SStl:mdard Number  Number
Error Event | Censored
0 1 0
2 0.98 0.02
3 0.97 0.03
4 0.95 0.05
1000 0.05 0.95
1001 0.02 0.98

Sample Table for number of events vs. censored:

Total number of | Number of patient
censored events censored due to
Total number | Total number | (death and any death
of patient of events reason)
TTD Int2/high (from
randomisation) 0
TTD Int2/high
Responders (from 24
weeks onward) 0
TTD Int2/high Non-
Responders (from 24
weeks onward) 0
OS — Responders (from
24 weeks onward) 0
OS — Non-Responders
(from 24 weeks onward) 0




Sample Table for parameters for parametric distribution (as set out in the economic model):

Exponential Mean Rate
Rate l:l Rate |:|
Generalised gamma  Mean Mu Sigma Q
Mu | . Mu
Sigma | . Sigma
Q. Q. .
Gompertz Mean Shape Rate
Shape | . Shape
Rate | . Rate | - .
Log-logistic Mean Shape Scale
Shape | - Shape
Scale | - Scale | . .
Log-normal Mean Meanlog  Sdlog
Meanlog | . Meanlog
Sdlog | - Sdlog | . .
Weibull Mean Shape Scale
Shape | - Shape
Scale | - Scale
Distribution AIC BIC
Exponential
Generalised gamma
Gompertz
Log-logistic
Log-normal
Weibull




A2. From the response to clarification question B4, it appears that death was censored when estimating
TTD. Please provide the number of patients who were considered to have an event, censored due to
death, and censored due to other reasons for the KM used for TTD (spleen and/or symptom) in the

model for responders (Figure 24 in CS) and non-responders (Figure 23 in CS).

While the code for TTD was set up to censor for death after 24 weeks, upon investigation, it was

found that no deaths were recorded which led to censoring for TTD after 24 weeks.

Therefore, the original concern of the ERG holds true that the TTD in the model predictions will be

lower than the TTD parametric function.

The requested outputs have been provided in an Excel document.

Sample Table for events vs. censored:

Total Number
number of of
censored patient
events censored
Total number | Total number | (death and due to
of patient of events any reason) death
TTD Responders
TTD Non-responder




A3. Thank you for your responses to clarification questions B10 for the ITT population (including Int1).
Could you please provide (a) the KM for OS for the int2/high subgroup (n=]) in Excel format (using

the format below) and (b) also provide the p-values:

- Other MF vs. PMF
- Intolerant vs. Resistant

- Relapsed vs. Refractory

The requested outputs have been provided in an Excel document.

Sample Table:
Product-Limit Survival Estimates
sl Number | Number
Weeks Survival | Failure | Standard
Error Event | Censored
0 1 0
2 0.98 0.02
3 0.97 0.03
4 0.95 0.05
1000 0.05 0.95
1001 0.02 0.98

A4. In response to clarification question A8, the company provided results for MAIC in Table 7. Can
the company confirm that the point estimates and 95% CI risk difference is correct. In particular,

confirm whether the lower CI should be negative i.e. should it be _

For this new analysis, there was a mistake in the bootstrapping code for the confidence interval of the
risk difference for SVR. The results for SVR have now been corrected and updated in Table 1. A
histogram of the bootstrap risk differences (as proportions) are included in Figure 1. This error was
not made in the original analyses.

Table 1: Additional MAIC analyses for SVR to include all possible IPSS/DIPSS-PLUS
predictors in matching (correction made)

Endpoint Method Variables included in JAKARTA-2 SIMPLIFY-2
adjustment (400 mg FEDR) (BAT)
SVR MAIC ECOG PS [ A 5.8%
DIPSS ofF ) (n=3; N=52)
gransfgsion Risk difference (FEDR versus BAT)
ependence [95% CI]:
hoe ]




Figure 1: Histogram of the bootstrap RDs for SVR
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A1 Summary Table

A1.2
A1.3
A1.4

A1.5
A1.6

Total.number.

of.patients

Total.number.

of.events

Total.number.

of.censors

Number of
patient

censored due

to death

Censor.criteria

dcsreas =='STUDY TERMINATED BY SPONSOR'

dcsreas =='STUDY TERMINATED BY SPONSOR'

(Those affected by clinical hold' was interpreted as being terminated
before 24 weeks, those terminated after 24 weeks were still included)

dcsreas =="'STUDY TERMINATED BY SPONSOR'
dcsreas == 'STUDY TERMINATED BY SPONSOR'

CNSR = 0 (OS censor taken from ados)
CNSR = 0 (OS censor taken from ados)
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A1 1

Weeks Survival Failure Survival.standard.error Number.at.risk Event Censor
Sl B D R

1 0 0
2857143 N TN I 0 0 0
4225717 R TR I 0 0 0
54285717 R I 0 0 0
s14257 R TN I 0 0 0
s285714 N T I 0 0 0
sa2s5717 N TN ] 0 0 0
os571420 N - 0 0 0

o H 0 0 0
1142857 N T I 0 0 0

2 1 H N I 0 0 0
1214286 N T I 0 0 0
1342257 N T I 0 0 0

i 1 H I 0 0 0
1528571 R T I 0 0 0
1571420 N T I 0 0 0
1585714 HH TN I i i i
16.1426 N I 0 0 0
1657143 R T I 0 0 0
1671420 N I 0 0 0
1857143 R T I 0 0 0

o 1 H ] 0 0 0
19265717 N TN I 0 0 0
1957143 N I 0 0 0

20 1 BN ] i i i
2014286 N N I i i i
2128571 | HH TR I i i i
2157143 R TR ] i i i

22 1 BN ] i i i
22571 [ HH TR I i i i

2« HH R ] i i i
2428571 HHH TR I i i i
2514286 [ T ] i i i
2542857 | TR ] i i i
2571429 H TN I i i i
2642857 | TR ] i i i
2657143 HH TN I i i i
2757143 N TR ] i i i

-mm = !
29.71429 i i i

30 1 ] i i i
3042857 N TN I i i i
3142857 R T ] 0 0 0
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A1 1

Exponential Mean Rate
Generalised gamma Mean Mu Sigma Q
vu| ve| | | N
sigmra| M| soma| | HEA
N | o IN I
Gompertz Mean Shape Rate
shape [ N Shape e
Rate | N | Rate | R
Log-logistic Mean Shape
Shape | N shape | N TN
Scale e scale| N T
Log-normal Mean Meanlog Sdlog
Meanlog _- Meanlog _-_-
sdog| HEN| sdog| TN TN
Weibull Mean Shape Scale
Shape _- Shape _-_-
Scale _- Scale _-_-
Distribution AlIC BIC
Exponential -_-
Generalised gamma -_-
Gompertz -_-
Log-logistic -_-
Log-normal -_-
Weibul HE
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A1 2
Weeks Survival Failure Survival.standard.error Number.at.risk Event Censor

0.714286 - - I i i i
1 I 0 0 0
2857143 N TN I 0 0 0
3422577 R R I 0 0 0
5428577 R N - 0 0 0
s142857 N TN 0 0 0
s285714 N TN I 0 0 0
sa2s5717 N TN I 0 0 0
os571420 N I 0 0 0
1 [ N I 0 0 0
1142857 R T I 0 0 0
2 1 H R - 0 0 0

i [l 0 0 0
1571420 R T I 0 0 0
1585714 R T I 0 0 0
1657143 R T I 0 0 0
1857143 R TN I 0 0 0
i il i 1 i

20 0 0 0
2014226 N I 0 0 0
2128571 R TR I 0 0 0
2157143 | HH TN I 0 0 0
2> [ Bl I i i i

2« R R I 0 0 0
24205717 R TR I 0 0 0
2514286 HH TR I i i i
2542857 HHH T I i i i
2571420 | TR I i i i
2642857 N T I i i i
2657143 HH TR I i i i
2757143 R THH ] i i i
20 HH - i i i
2071420 N TR i i i
30 I I i i i
3042857 N HH I i i i
3142857 1 TR I i i i
3157143 | T I i i i
3185714 N T I i i i
34285717 N TR I i i i
442857 N TR I i i i
457143 [ H TR I i i i
3542857 N T I i i i
3 I I i i i
3742257 R T ] 0 0 0
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s H I |
3828571 I I |
871420 I T I |
391422 N R I |
071420 R TR I |

22 1HH R I |
571420 1 TR I |
4757143 1 T I |
5157143 | T I |
5171420 1 R I |
5457143 | T I |
551420 N I |
5528571 N T I |
5057143 N R I |
6214286 N I |
e428571 N T I |
7042257 I T I |
7071429 HH R I |

2z R R I |

7 1 H R I |
7942857 R N I N

A1 2
Exponential Mean Rate
Generalised gamma Mean Mu Sigma Q
vu[ w N T
Sigma e sigma| N TN TN
o 1N of N BN
Gompertz Mean Shape Rate
shape | | shepe[ TN T
Rate _- Rate _-_-
Log-logistic Mean Shape Scale
Shape _- Shape _-_-
Scale | N | Scale| N | TN
Log-normal Mean Meanlog Sdlog
Meanlog _- Meanlog _-_-
sdog| HHN| sdog| N | TN
Weibull Mean Shape Scale
Shape _- Shape _-_-
Scale | N | Scale| N TN
Distribution AIC BIC
Exponential -_-
Generalised gamma -_-
Gompertz -_-
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Log-logistic
Log-normal
Weibull

A1 3
Weeks Survival  Failure Survival.standard.error Number.at.risk Event Censor
0.285714
1.142857
1.428571
1.714286
2.428571
2.571429

5
5.714286

6
6.428571
7.428571
7.571429
10.28571
10.42857
10.57143
11.42857

12
13.42857

14
14.71429
15.71429

18
21.71429
23.57143
27.57143
27.71429
30.57143
31.14286
35.57143
38.14286
46.42857
46.71429

48

51
55.42857
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A1 3

Exponential Mean Rate
Generalised gamma Mean Mu Sigma Q
Mu _- Mu _-_-
Sigma _- Sigma _-_-_-
o N dHE 1IN 1B 1
Gompertz Mean Shape Rate
Shape _- Shape _-_-
Rate _- Rate _-_-
Log-logistic Mean Shape Scale
shape [ N | Shape | I H
Scale | TN Scale e e
Log-normal Mean Meanlog Sdlog
Meanlog _- Meanlog _-
sdog| HEEN| sdog B
Weibull Mean
Shape e Shape
Scale| R Scale
Distribution AlIC BIC
Exponential -_-
Generalised gamma -_-
Gompertz -_-
Log-logistic -_-
Log-normal -_-
Weibul HE
A1 4
Weeks Survival  Failure Survival.standard.error Number.at.risk Event
3571420 R TR | |
7571420 R TR | |
7e57143 R TR | |
1428571 R TR | |
1514286 1R | |
3128571 R TR | |
4028571 N TR || ||
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A1 4

Exponential Mean Rate
Generalised gamma Mean Mu Sigma Q
vu [ TN v TN T TN
Sigma _- Sigma _- - -
o N i 1IN 1B |
Gompertz Mean Shape Rate
Shape _- Shape _-_-
Rate _- Rate _-_-
Log-logistic Mean Shape Scale
shape [ M| shere| | ]
Scale| R scae] N T
Log-normal Mean Meanlog Sdlog
Meanlog _- Meanlog _-_-
sdog| HHHN| siog|] TN TN
Weibull Mean Shape Scale
Shape _- Shape _-_-
Scale | | scae| HN| TN
Distribution AlIC BIC
Exponential -_-]
Generalised gamma -_-
Gompertz -_-
Log-logistic -_-
Log-normal -_-
Weibul HE
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A1 5
Weeks Survival Failure Survival.standard.error Number.at.risk Event Censor

o742 N I i i i
1428571 R T I 0 0 0
151426 R T I 0 0 0

v [ H I 0 0 0
1714286 R T I 0 0 0
1957143 R T I 0 0 0

20 [ N I 0 0 0
2171420 R TR I 0 0 0
2314286 N I 0 0 0
241426 N T I 0 0 0
244257 R TN I 0 0 0
257143 R TR I 0 0 0
2571420 1 H T I 0 0 0
2585714 HHH TN I 0 0 0
2657143 HH T I 0 0 0
2714226 HH T I 0 0 0
2814206 R TR I 0 0 0
2871420 HH TR I i i i
2014286 HH HH I 0 0 0
3128577 R HH I 0 0 0
14286 [ HH HH I 0 0 0
3742257 R TR I 0 0 0
71420 HH HH I 0 0 0
3057143 R HH I 0 0 0
4042857 | HH HH I 0 0 0
4257143 | TR I i i i
4414226 HH TR I i i i
4457143 | H TR I i i i
4671420 R TR I i i i
5214286 HH TR I i i i
685714 HH TR I i i i
614257 N TR I i i i
6314286 HH T I i i i
6414286 N R I i i i

7 HH I i i i

s HH HH ] 0 0 0
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A1 5

Exponential Mean Rate
Generalised gamma Mean Mu Sigma Q
vu [ TN v TN TN T
Sigma _- Sigma _-_-_-
o N i 1B B |
Gompertz Mean Shape Rate
Shape _- Shape _-_-
Rate _- Rate _-_-
Log-logistic Mean Shape Scale
Shape _- Shape _-_-
scale | N scae | N TN
Log-normal Mean Meanlog Sdlog
Meanlog _- Meanlog _-_-
sdog| HE| sdog| N TN
Weibull Mean Shape Scale
Shape _- Shape _-_-
Scale | | scale| N| TN
Distribution AlIC BIC
Exponential -_-
Generalised gamma -_-
Gompertz -_-
Log-logistic -_-
Log-normal -_-
Weibul HE

12 of 24



A1 6
Weeks Survival Failure Survival.standard.error Number.at.risk Event Censor

071426 N I I i i
2857143 N TN I I 0 0
3714286 [ I I 0 0
3857143 R TR I I 0 0
5205714 R TR I I i i
s N N I I 0 0
671426 N I I 0 0
ss71420 | HH T I I 0 0
o14257 N I I i i
oss7143 N T I I 0 0
1114286 R T I I 0 0
1214286 R T I I 0 0
1242857 R TR I I i i
1671420 R T I I 0 0
28714 R T I I i i
23225717 R TR I I 0 0
2471420 N TR I ] 0 0
2614286 N T I I i i
2914200 [N TR I ] 0 0
2071420 [ H T I I 0 0
331426 R I ] 0 0
2114200 1 H T I I 0 0
45285717 R I ] i i
46857174« N TR I I 0 0
s I HE I ] i i
49857174 HH TR I ] i i
504257 | T I I i i
5128577 R TR I I i i
6114286 N I ] i i
651426 N ] ] 0 0
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A1 6

Mean

W

Rate

Mu
Sigma
Q

Rate

Mu

1
i
i

!

Sigma

Q

Shape
Rate

Shape

I
I

Rate

Shape
Scale

Shape

I
I

Scale

Meanlog
Sdlog

Meanlog

I
I

Sdlog

Shape

Shape

Scale

Scale

I
I

BIC

Exponential
Rate
Generalised gamma
Mu
Sigma
Q
Gompertz
Shape
Rate
Log-logistic
Shape
Scale
Log-normal
Meanlog
Sdlog
Weibull
Shape
Scale
Distribution
Exponential
Generalised gamma
Gompertz
Log-logistic
Log-normal
Weibull

I |
1

[ ]
1
1
H__1

A2 Summary Table

Total Total
number of  number of
patients events

TTD responders
(any response)
TTD non-
responders (any
response)

TTD non-
responders
(SVR response)

Total number

of censored

events

Total number of

patients ce
for death

nsored
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A3 MF

1

X

p-value: 0.498911801847692

O ~NO O~ WDN -

[ NOTR O TS N O G i R G G G QR §
. O WO NOOOGPdhWDN-~O

Weeks

0.714286
11.85714
23.71429
24.71429
26.85714
29.28571
33.14286
33.71429
35.14286
36.42857
39.14286
41.14286
45.71429
47.28571
48.14286
48.42857
48.57143
50.14286
51.14286
52.14286
52.71429

Var

Var=Other myelofibrosis type
Var=0Other myelofibrosis type
Var=Other myelofibrosis type
Var=0Other myelofibrosis type
Var=0ther myelofibrosis type
Var=Other myelofibrosis type
Var=0Other myelofibrosis type
Var=Other myelofibrosis type
Var=0Other myelofibrosis type
Var=0ther myelofibrosis type
Var=Other myelofibrosis type
Var=0ther myelofibrosis type
Var=Other myelofibrosis type
Var=0Other myelofibrosis type
Var=Other myelofibrosis type
Var=Other myelofibrosis type
Var=0Other myelofibrosis type
Var=Other myelofibrosis type
Var=0Other myelofibrosis type
Var=Other myelofibrosis type
Var=0Other myelofibrosis type

Survival

-
o
c
=
(0]
n
C
S
<
o
%)
~—
Q
>
(o
Q
)
o
[¢)
3
(@)
-
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

53.14286
55.28571
57.14286
58.14286
61.42857
64.42857
65.14286
68.14286
70.85714
73.85714
74.42857
76.14286
80.85714
87.14286
3.285714
6.142857

12
12.42857
19.42857
20.14286
22.28571
27.71429
27.85714

30
30.71429
32.57143
33.85714
36.14286

Var=0ther myelofibrosis type
Var=Other myelofibrosis type
Var=0ther myelofibrosis type
Var=Other myelofibrosis type
Var=0Other myelofibrosis type
Var=Other myelofibrosis type
Var=Other myelofibrosis type
Var=0ther myelofibrosis type
Var=Other myelofibrosis type
Var=0Other myelofibrosis type
Var=Other myelofibrosis type
Var=0Other myelofibrosis type
Var=0ther myelofibrosis type
Var=Other myelofibrosis type
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

38.28571

40
40.71429
41.14286
43.57143

44
46.85714
47.14286
48.71429
49.71429
49.85714
50.57143
53.14286
53.71429
62.71429
63.57143
64.42857
66.57143
68.57143
69.28571
70.71429

72
75.28571
85.14286
85.42857
88.14286
89.14286

91

Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
Var=Primary myelofibrosis
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A3 Res

1

X

p-value: 0.230626240184595

O ~NO O~ WDN -

NN D v v v ey
. O OWoONOOOGPDdWDN-~O

Weeks
0.714286
3.285714
11.85714

12
19.42857
23.71429
29.28571
33.71429
36.14286
36.42857
38.28571
39.14286

40
41.14286

44
47.14286
51.14286
57.14286
61.42857
64.42857
68.57143

Var

Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant

wn
C
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<
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Number.at.risk Event Censor

19 of 24



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

70.85714
73.85714
74.42857
80.85714
85.42857

91
6.142857
12.42857
20.14286
22.28571
24.71429
26.85714
27.71429
27.85714

30
30.71429
32.57143
33.14286
33.85714
35.14286
40.71429
41.14286
43.57143
45.71429
46.85714
47.14286
47.28571
48.14286

Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Intolerant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

48.42857
48.57143
48.71429
49.71429
49.85714
50.14286
50.57143
52.14286
52.71429
53.14286
53.71429
55.28571
58.14286
62.71429
64.42857
65.14286
66.57143
68.14286
69.28571
70.71429

72
75.28571
76.14286
85.14286
87.14286
88.14286
89.14286

92

Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
Var=Resistant
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A3 RR

X
p-value:

0.166667612397634

O ~NO O~ WDN -

NG R G (I U QI I G G G §
O O©W oo ~NO”OLGLPA, WN-~O O

Weeks
12
12.42857
20.14286
23.71429
27.71429
27.85714
30
32.57143
33.71429
33.85714
35.14286
36.42857
39.14286
40
40.71429
41.14286
45.71429
47.14286
48.14286
49.71429

Var

Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory

Survival

92
C
=
=
<
L
(72}
—
©
S
ro¥
o
2
a
©
@
3
o
=

Failure
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49.85714
52.14286
52.71429
53.14286
53.71429
55.28571
58.14286
62.71429
63.57143
64.42857
66.57143
69.28571
70.71429

72
73.85714
75.28571
80.85714
87.14286
88.14286
89.14286

91
11.85714
19.42857
22.28571
30.71429
43.57143

44
46.85714

Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Refractory
Var=Relapsed

Var=Relapsed

Var=Relapsed

Var=Relapsed

Var=Relapsed

Var=Relapsed

Var=Relapsed

L. IR
L. IR
i
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49
50
51
52
53
54
55

50.14286
50.57143
53.14286
61.42857
68.57143
70.85714

92

Var=Relapsed
Var=Relapsed
Var=Relapsed
Var=Relapsed
Var=Relapsed
Var=Relapsed
Var=Relapsed

24 of 24



NATIONAL INSTITUTE FOR HEALTH AND

CARE EXCELLENCE

Single technology appraisal

Fedratinib for disease-related splenomegaly or
symptoms in myelofibrosis ID1501

Addendum clarification questions

March 2021
File name Version Contains Date
confidential
information
ERG clarification 04 Yes 26/03/2021

post company
addendum

Clarification questions

Page 1 of 13




Notes for company

Highlighting in the template

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields,
so to replace the prompt text in [grey highlighting] with your own text, click
anywhere within the highlighted text and type. Your text will overwrite the

highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Clarification on effectiveness data
There are no effectiveness clarification questions on the addendum submission.
Section B: Clarification on cost-effectiveness data

Model features

B1. The ERG conducted a series of simple tests to check the model’s
implementation. Inconsistencies were identified raising concerns regarding the
general implementation of the model. One of the tests carried out by the ERG was to

check that the model produces the same QALY's for each arm under the same

Clarification questions Page 2 of 13



assumptions. The following changes were made to remove any confounding impact

associated with response assessment:

e Controls Sheet - Set Cell J24 (c_override) to “Equal OS and time on
treatment”

e Controls Sheet - Set Cell J79 (c_manual_rux_2) to = ¢c_manual_rux

e Controls Sheet — Set Cell J124 (c_utility_gender_text) to “No”

e Controls Sheet - Set Cell J128 (c_include_disutility text) to “No”

e Replace in VB, “If Week_Looper <=4 Then” TO “If Week_Looper <= 0 Then”

The following incremental QALYs are predicted using the same response rates as in
the table below (before and after correcting for the inappropriate change made to

utility value for BAT non-responders [assumption of no increment]).

Test1 Test2 Test3
. FED=- e FED=10% e FED=90%
o BAT= e BAT=10% o BAT=90%
Prior to correcting for the inappropriate assumption of no increment in utility for
non-responders for patients initiated on BAT
Incremental QALYs ‘ -0.010 ‘ 0.035 | -0.079
After correcting for the inappropriate assumption of no increment in utility for
non-responders for patients initiated on BAT

Utility sheet — Set Cell E30:F30 to Cell E28:F28
Incremental QALYs | -0.020 | -0.005 | -0.043

In addition to the tests described above, the model generates inappropriate QALY's
when setting utility increments to be the same irrespective of response status. The
same changes as above were made to remove any confounding impact associated

with response assessment. The following tests were then conducted:

Test1 Test2
e Cell E27:F30 (all e Cell E27:F30 (all
increments) = 0 increments) = +0.10
Incremental QALYs | 0.0002 0.0002

Please check the model’s implementation in relation to these inconsistencies.
ERG tests (1)

To remove any confounding impact associated with response assessment, the ERG

needed to make the following further model changes.

Clarification questions Page 3 of 13



1.

The ERG aimed to apply utility increments from week 0. Therefore, the
following VB logic must be amended for these tests. From:

Baseline = Utility_Array(1, Sex)

Inc_Response = Utility_Array(2 - 2 * (State = State_BAT), Sex)
Inc_Non_Response = Utility_Array(3 - 2 * (State = State_BAT), Sex)

If Total_Weeks <1 Then
Func_Utility_Tx = Baseline * Func_Discount(Start, Start + Total_Weeks, -Discounted * D_Rate,
True)
Else

To:

Baseline = Utility_Array(1, Sex)

Inc_Response = Utility_Array(2 - 2 * (State = State_BAT), Sex)
Inc_Non_Response = Utility_Array(3 - 2 * (State = State_ BAT), Sex)

If Response = 1 Then

Utility _Tracker = Baseline + Inc_Response
Else

Utility_Tracker = Baseline + Inc_Non_Response
End If

If Total_Weeks < 1 Then
Func_Utility_Tx = Utility_Tracker * Func_Discount(Start, Start + Total_Weeks, D_Rate, True)
Else

Please note that “-Discounted *” should be removed as this was not updated
during technical engagement. There is no impact on results to the decimal
places shown in the table below.

A second change for these tests must be made to reflect that the company
model does not allow patients who initiated on fedratinib to respond to BAT.

Therefore, the following lines in VB should be removed for these tests:

'Assume no second response assessment
OUT_BAT_responder =0

After making these changes, the following incremental QALY's are predicted:

Test1 Test2 Test3

e FED= e FED=10% e FED=90%
e BATH e BAT=10% e BAT=90%

Prior to removing assumption of no increment in utility for non-responders for
patients on BAT

Incremental QALYs [ 0.030 | 0.045 | 0.006

After removing assumption of no increment in utility for non-responders for
patients on BAT
Utility sheet — Set Cell E30:F30 to Cell E28:F28

Incremental QALYs | 0.000 | 0.000 | 0.000
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ERG tests (2)

Following the above amends, some minor differences (beyond 3 decimal places)
remained in discounted QALYs. It was identified that all remaining differences in
discounted QALYs were explained by the application of age-related utility
adjustment, which did not account for changes in age discounted by the QALY
discount rate.

To correct this, the following code can be added to declare the relevant variables:

Public OUT_LYs_DQ() As Double ' LYs (discounted by QALY discount rate)
Public OUT_LYs_DQ_Cum() As Double ' Cumulative LYs (discounted by QALY discount rate)

The following code can be added to ensure the relevant arrays are reset:

ReDim OUT_LYs_DQ(1 To NUM_Patients, 1 To 3)
ReDim OUT_LYs_DQ_Cum(1 To NUM_Patients, 1 To 3)

The following code can be added to track the relevant outcomes at the end of
SUB_LYs():

OUT_LYs_DQ(Patient, State_JAK) = Func_Discount(0, OUT_LYs_Cum(Patient, State_JAK), DR_QALYs, False)
OUT_LYs_DQ(Patient, State_ BAT) = Func_Discount(OUT_LYs_Cum(Patient, State_JAK),
OUT_LYs_Cum(Patient, State_ BAT), DR_QALYSs, False)

OUT_LYs_DQ(Patient, State_Care) = Func_Discount(OUT_LYs_Cum(Patient, State_BAT),
OUT_LYs_Cum(Patient, State_Care), DR_QALYSs, False)

OUT_LYs_DQ_Cum(Patient, State JAK) = OUT_LYs_DQ(Patient, State_JAK)
OUT_LYs_DQ_Cum(Patient, State_BAT) = OUT_LYs_DQ(Patient, State_JAK) + OUT_LYs_DQ(Patient,
State_BAT)

OUT_LYs_DQ_Cum(Patient, State_Care) = OUT_LYs_DQ(Patient, State_JAK) + OUT_LYs_DQ(Patient,
State_ BAT) + OUT_LYs_DQ(Patient, State_Care)

The following code can be replaced. From:

If Include_Age_Utility Then

OUT_QALYs_D(Patient, State_ JAK) = OUT_QALYs_D(Patient, 1) * Func_Age_Utility_Adjustment(0,
OUT_LYs_Cum(Patient, 1), Age_Utility_Array, Sex_Male)

OUT_QALYs_D(Patient, State BAT) = OUT_QALYs_D(Patient, 2) *
Func_Age_Utility_Adjustment(OUT_LYs_Cum(Patient, 1), OUT_LYs_Cum(Patient, 2),
Age_Utility_Array, Sex_Male)

OUT_QALYs_D(Patient, State_Care) = OUT_QALYs_D(Patient, 3) *
Func_Age_Utility_Adjustment(OUT_LYs_Cum(Patient, 2), OUT_LYs_Cum(Patient, 3),
Age_Utility_Array, Sex_Male)

End If

To:
If Include_Age_Utility Then

OUT_QALYs_D(Patient, State_ JAK) = OUT_QALYs_D(Patient, 1) * Func_Age_Utility_Adjustment(0,
OUT_LYs_DQ_Cum(Patient, 1), Age_Ultility_Array, Sex_Male)

OUT_QALYs_D(Patient, State_ BAT) = OUT_QALYs_D(Patient, 2) *

Func_Age_Utility Adjustment(OUT_LYs_DQ_Cum(Patient, 1), OUT_LYs_DQ_Cum(Patient, 2),
Age_Utility_Array, Sex_Male)

OUT_QALYs_D(Patient, State_Care) = OUT_QALYs_D(Patient, 3) *
Func_Age_Utility_Adjustment(OUT_LYs_DQ_Cum(Patient, 2), OUT_LYs_DQ_Cum(Patient, 3),
Age_Utility_Array, Sex_Male)

End If
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The ERG’s second set of testing (which involved setting utility increments to be the

same irrespective of response status) with the above amends produced the following

results:
Test1 Test2
e Cell E27:F30 (all e Cell E27:F30 (all
increments) = 0 increments) = +0.10
Prior to amending age utility adjustment for discounted QALYs
Incremental QALYs | 0.0002 | 0.0001
After amending age utility adjustment for discounted QALYs
Incremental QALYs | 0.0000 0.0000
(to all decimal places) (to all decimal places)

Overall, the impact of such corrections on the company base case ICER are very

small:

ICER Change from
company base
case

Company base case £24,784.02 -
Correction to remove “-Discounted *” £24,784.20 +£0.18
code

Correction to age utility adjustment £24,735,94 - £48.08

The ERG describes ‘correcting for the inappropriate assumption of no increment in
utility for non-responders for patients initiated on BAT’. The company maintain that
this assumption is appropriate and further clarification is provided in the company

response to B2. We also would like to highlight that patients are not being initiated

on BAT, they are continuing on BAT.
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Utilities

B2. Please clarify why the increment in utility values for non-responders is
decreased ] compared with the original response definition || Gz,
when responders (who got up-titrated) are included in the non-responder group.
Please discuss any implications for the BAT arm (when utility increments are used

for non-responders).

For the addendum, utility analyses were updated with the new definition of response
(at end of cycle 6) but were also further updated to include all available post-baseline
utility values (rather than only those at end of cycle 3 and end of cycle 6). Therefore

the updated analyses are not directly comparable to the original analyses.

The change was considered necessary because the new response definition data
were only available at EOC6, and so the analysis was split by response at that time
point. It was also felt that this analysis would better utilize all of the available data
and align closer with the modelling (response at the end of cycle 3 was not of

interest). The results are presented in the table below

Responders Up-titrated Not up-titrated

Number of patients

Number of observations

Mean MF-8D utility

Standard deviation MF-8D utility

Median MF-8D utility

Minimum MF-8D utility

Maximum MF-8D utility
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The table indicates that average utility was relatively consistent across the two
groups (responders up-titrated and not up-titrated), therefore it is likely that the
change in results was due to the update in the methods rather than the original
expectation that responders who were up-titrated had worse utility values than those

who were not up-titrated.

When utility increments are used for non-responders in the model (as a scenario),
the MF-8D utility data from the fedratinib arm of JAKARTA-2 is used for both arms.
Yet, there are difference in total symptom score (TSS) changes observed between
the non-responders in JAKARTA-2 (on fedratinib) and SIMPLIFY-2 (on BAT) as seen
in Figure 1 and Figure 2.

Figure 1: SIMPLIFY-2 TSS results (Harrison et al. 2018)’
24-week total symptom score response in individual patients

300 [ No ruxolitinib (n=5)

2504

Momelotinib group (n=72) BAT group (n=38)
200

150 4

100

50% decrease

Change in total symptom score from baseline (%)

p=0-0006
|

(27/103) 26% (3/51) 6%

Number meeting at least 50% reduction in total symptom score
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Figure 2: JAKARTA-2 ITT population TSS results (Harrison et al. 2020)?
240 -
B Resistant (n = 34)
200 1 DOlntolerant (n=16)
O Other (n=1)

160 1
120
80

40 -

50% Reduction

% Change in MFSAF Total Sympton Score at EOC6 Relative to BL

The majority of non-responders in SIMPLIFY-2 as indicated by their TSS change
from their baselines had a worsening of their symptoms. This would indicate that a
positive utility increment (as suggested by the ERG in B2 and B3) would not be
clinically plausible. A utility increment would in effect be suggesting that all patients
who are R/R/I to ruxolitinib and continue their current therapy unchanged (i.e.,
continue BAT) enter the model and experience a benefit in QoL. This is unlikely and

therefore the 0-utility applied for non-responders to BAT would be reasonable.
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B3. Please add an option in the model so that it is possible to have no increment in
utility for non-responders on BAT after fedratinib (as patients receive non-JAKi in the
company base-case), but an increment in utility for patients initiated on BAT (as

88.5% are on ruxolitinib). This should look as below (using pre-EMA values).

Imple
ment
Utility ation Female Male Source
JAKARTA-2
Baseline — — (MF-8D)
B | B | AKARTA-2
JAKi response (MF-8D)
JAKARTA-2
JAKi non-response H . (MF-8D)
BAT response (initiated on - 88.5% B B | AKARTA-2
on rux) (MF-8D)
BAT non-response (initiated on - I |
88.5% on rux) Assumption
BAT (non-JAKi) after Fed - 0.000 0.000
response ' '
BAT (non-JAKi) after Fed - no 0.000 0.000
response ' '
Ruxolitinib
Worsening utility 0.025 | -0.025 | g0 pap

The company did not have sufficient time to make this model amendment. However,

it is important to note that the company base case assumed the following:

e Patients initiated on fedratinib could not then respond to BAT (and therefore
experience BAT non-responder utility)

¢ Non-responders to BAT experience zero utility increment

Therefore, using pre-EMA values, without any model amends, the above table would

show the following output:
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Utility Female Male Source
JAKARTA-2
Baseline — — (MF-8D)
Bl | B | AKARTA-2
JAKi response (MF-8D)
JAKARTA-2
JAKi non-response el e (MF-8D)
BAT response (initiated on - 83.5% | |l | T | 'AKARTA-2
on rux) (MF-8D)
BAT non-response (initiated on - 0.000 0.000
88.5% on rux) Assumption
BAT (non-JAKi) after Fed - 0.000 0.000 .
response Assumption
BAT (non-JAKi) after Fed - no 0.000 0.000 .
response Assumption
Ruxolitinib
Worsening utility 0.025 | -0.025 | g0 pap

Further justification for the original assumptions are provided in the response to B2.

Section C: Textual clarification and additional points

EMA marketing authorisation

C1. The ERG understands that the EMA asked the company to provide an
exploratory analysis re-classifying patients who were up-titrated (>400mg) as non-
responders. The ERG read the EMA marketing authorisation and could not find
wording suggesting that patients treated with fedratinib cannot have more than 400
mg. Please indicate the position and exact wording of the marketing authorisation

that up-titration (dose > 400 mg) with fedratinib is not allowed.

The recommended dose of fedratinib is 400mg daily.3

The Summary of Product Characteristics (SmPC) does not explicitly state that
400mg daily is the maximum licensed dose, nor does it recommend dose-escalation

for patients with an insufficient spleen and/or symptom response at the 400mg dose.

Clarification questions Page 11 of 13



Dose modifications are only referred to in the SmPC in the context of managing
treatment-emergent adverse reactions (haematologic toxicities, non-haematologic
toxicities, and Wernicke’s encephalopathy). Dose re-escalation is permitted for some

toxicities once they have resolved up to the original dose level.

In the EMA CHMP report, it states for patients (n=33) in JAKARTA-2 study who were
up-titrated to doses of 500mg and 600mg daily,* it is not clear if dose up-titration of

fedratinib may have provided any additional clinical benefit for these patients.

It should also be noted that the spleen and symptom efficacy results presented in
section 5.1 of the SmPC for the JAKARTA study (which compared fedratinib 400mg
daily, fedratinib 500mg daily, and placebo) in JAK-inhibitor naive patients relate only

to the 400mg arm, despite including a 500mg arm.3

For FREEDOM 2 study which is currently ongoing in 5 UK centres, the daily dose of
fedratinib cannot exceed 400 mg daily.®

For these reasons, whilst not explicit, it is implicit within the marketing authorisation
that fedratinib 400mg daily is the maximum dose allowed. Anything above this dose
is outside the marketing authorisation, therefore unlicensed and outside the scope of

the appraisal.
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Patient organisation submission

Fedratinib for disease-related splenomegaly and symptoms in myelofibrosis [ID1501]

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.
You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type. [Please note that
declarations of interests relevant to this topic are compulsory].

Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1.Your name I

Patient organisation submission
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2. Name of organisation

Leukaemia Care

3. Job title or position

4a. Brief description of the
organisation (including who
funds it). How many members

does it have?

Leukaemia Care is a national blood cancer charity, founded in 1969. We are dedicated to ensuring that
anyone affected by blood cancer receives the right information, advice and support.

Approximately 85-90% of our income comes from fundraising activities — such as legacies, community
events, marathons etc.

Leukaemia Care also received funding from a wide range of pharmaceutical companies, but in total those
funds are less than 15% of our annual income. Leukaemia Care has undertaken a voluntary commitment
to adhere to specific policies that regulate our involvement with the pharmaceutical industry set out at:

http://www.leukaemiacare.org.uk/wp-content/uploads/2018/02/CODE-OF-PRACTICE.pdf

4b. Has the organisation
received any funding from the
manufacturer(s) of the
technology and/or comparator
products in the last 12
months? [Relevant
manufacturers are listed in the

appraisal matrix.]

2019/20:

Celgene: £25,000 grant
Bristol Myers-Squibb: £5,000 grant, £240 grant. Total = £5,240.
Novartis: £25,000 grant, £447 grant, £11,792.95 grant, £7,279.69 grant. Total = £109,919.64

Patient organisation submission

Fedratinib for disease-related splenomegaly and symptoms in myelofibrosis [ID1501] 20f10




NIC

National Institute for
Health and Care Excellence

If so, please state the name of
manufacturer, amount, and

purpose of funding.

4c. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

N/A

5. How did you gather
information about the
experiences of patients and
carers to include in your

submission?

Information was gathered through the Leukaemia Care patient experience survey, which was last run in
2017. The survey included responses from 62 patients with myelofibrosis. We have also used the results
from the International MPN Landmark Survey assessing the impact of MPN on patient quality of life and
productivity: https://www.ncbi.nim.nih.gov/pmc/articles/PMC5569657/. Further qualitative information and
quotes also gathered from one to one discussion with myelofibrosis patients.

Additionally, we have gathered information through our online forums, helpline, support groups and from
communication with our membership. We also work closely with other patient groups and share expertise.

Living with the condition

6. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

Myelofibrosis (MF) is a rare disorder of the bone marrow. It is one of the myeloproliferative neoplasms
(MPN), a group of rare blood cancers. It is most common in patients aged over 50.

Diagnosis and emotional impact
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A diagnosis of MF can have a huge impact on the patient’'s emotional well-being. In the 2017 Living with
Leukaemia survey, many patients reported a change in their well-being; 51% of the patients felt
depressed or anxious more often since their diagnosis.

Symptoms and impact on daily living

In the Leukaemia Care (2017) survey, the symptoms most commonly reported by MF patients since
diagnosis includes fatigue (87%), fever/night sweats (65%), easily bruise or bleed (52%), feeling weak or
breathless (50%), sleeping problem (50%), itchy skin (48%), pain in bones/joints (45%) and unexplained
weight loss or loss of appetite (32%).

The results from the international MPN landmark survey showed that 93% of MF patients with high
symptom burden experienced a reduced quality of life, the highest percentage of the 3 MPNs studied. MF
patients are likely to also have higher symptom burden compared to other MPN patients. These patients
further reported that their MF caused emotional hardship (33%) and they felt worried or anxious about
their disease (34%).

Fatigue was also the most commonly reported symptom from the international MPN landmark survey. As
a result, patients sometimes struggle to participate in daily life, such as exercising “Due to fatigue |
cannot do anything physical or exercise, | also get breathless and end up coughing”.

The symptoms of MF, in particular fatigue, also have an impact on the patient’s ability to work. 29% of the
patients had to stop working and 21% had to reduce their working hours, according to the Leukaemia
Care survey. Furthermore, 87% of the patients reported permanent long-term impact indicating that they
are no longer able to work/continue education. Additionally, in the MPN landmark survey, many patients
expressed that their disease had a high impact on daily activities and ability to work.

- “My fatigue and anaemia had a lot of impact on my high intensity job as a doctor, | had to
reduce hours”

- “Fatigue greatly affected my quality of life, | had a managerial job and was quite drained at
the end of the day, this continued after | was retired and throughout treatment with
hydroxycarbamide and anagrelide”
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Effect on carers

According to the results from the MPN landmark survey, a higher number of MF patients reported to
depend on a caregiver compared to patients with other MPNs. The study concluded this is likely due to
high symptom burden observed in MF patients. Consequently, this increased dependence is likely to have
an emotional impact on the caregiver/family member, as they will be required to take up extra
responsibilities in order to support them. Additionally, some caregivers reported an impact on their
employment due to reducing their hours in order to care for the individual with MF. The stress and
physiological challenges associated with taking on these additional responsibilities can further have an
impact on their relationship and their mental well-being.

Current treatment of the condition in the NHS

7. What do patients or carers
think of current treatments and

care available on the NHS?

According to the Leukaemia Care survey, the physical effects most commonly reported by MF patients
whilst on their most recent or current treatment include: fatigue (71%), itchy skin/rashes (33%),
constipation or diarrhoea (31%), muscle, bone or joint pain (31%) and bleeding/bruising (25%). These are
not too dissimilar to the symptoms reported at diagnosis, showing a need for effective treatments in this
group.

Additionally, 22% of patients reported that side effects had a large impact upon them and their life. When
questioned about what they consider to be an important feature of a new treatment, 65% said tolerable
side effects whilst on treatment and 79% said improved quality of life. 98% of MF patients surveyed would
like a choice of different treatment options and 65% do not think there are enough treatment options
currently available on the NHS.

For fit patients, stem cell transplant is the only curative option. The only targeted therapy option for MF
patients is ruxolitinib. Other treatments aim to control the symptoms patients experience as a result of
their MF.

In the front-line setting, treatments that are offered aim to control the MF symptoms. The impact these
treatments have on patients varies. One patient in particular commented about the negative impact on
quality of life due to treatment with hydroxycarbamide and anagrelide, which did not improve the
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symptoms of the disease, instead the patient found the treatments “very toxic”; “I felt very unwell, no
great appetite for life”. This patient also experienced symptoms such as itchy skin and fatigue. Another
patient commented on their treatment experience with interferon alpha, they felt the treatment “side
effects was worse than any symptoms of MF” and that the treatment did not control any symptoms of
their MF, instead they felt “constantly tired due to anaemia, spleen was getting bigger and losing
weight”. Fedratinib has shown to significantly reduce splenomegaly in clinical trials. This suggests the
need for more targeted therapy options, as treatments aimed to specifically control the symptoms of MF
may not be very effective for some patients and for these patients their quality of life is greatly affected.

Patients experience of their recent or current treatment with ruxolitinib also varies, in one patient the
symptoms of their MF were partially managed, and she described a good experience. However, one
patient commented on side effects including weight gain, breathlessness, and infections. One patient on
ruxolitinib continued to experience splenomegaly, which further resulted in requiring transfusions and
greatly affected their ability to work. This highlights the way that patients differ in their response to
particular treatments, emphasising the need for additional targeted treatment options to become available
for patients with MF, to enable patients to make a choice. Additionally, further options are needed if and
when these patients become resistant to ruxolitinib.

8. Is there an unmet need for

patients with this condition?

There are very limited treatment options for MF patients that are unable to tolerate ruxolitinib or become
intolerant/resistant overtime and are further unfit for stem cell transplant. Advances in research of targeted
therapies means more treatment options should be made available for these patients, allowing access to
alternative targeted treatments if they are unable to tolerate the current treatment options.

This paper (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6935287/) further highlights the clear unmet
need in patients that discontinue ruxolitinib, as they are likely to have “dismal outcomes”.
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Advantages of the technology

9. What do patients or carers
think are the advantages of the

technology?

Fedratinib is a selective JAK2 inhibitor. In phase 3 JAKARTA and phase 2 JAKARTA-2 trials, Fedratinib
has been shown to significantly reduce spleen volume and symptom burden in untreated patients and in
patients previously treated with ruxolitinib respectively. As mentioned above, the symptoms experienced
by MF patients and the side effects of their current treatments can have both a physical and emotional
impact. In these patients, fedratinib offers a potential option in terms of controlling their MF symptoms and
thus greatly impacting their quality of life. In the JAKARTA-2 trials, fedratinib was given to MF patients
who were resistant or intolerant to prior ruxolitinib treatment. Keeping in mind the limited options available
for patients that become resistant/intolerant to ruxolitinib, this new treatment provides an important
alternative. Additionally, it is also shown to be effective in patients without prior ruxolitinib treatment,
therefore likely provides an effective alternative in the front-line settings.

Disadvantages of the technology

10. What do patients or carers
think are the disadvantages of

the technology?

Fedratinib has been linked to risk of serious encephalopathy, potentially due to thymine deficiency.
However, this risk can be managed by monitoring thymine levels in patients prior to starting treatment and
periodically during treatment.

Other side effects of fedratinib correlate with ruxolitinib, including diarrhoea, nausea, anaemia and
vomiting. The benefits and the need for this treatment in patients with very limited options outweighs the
potential side effects.
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Patient population

11. Are there any groups of
patients who might benefit
more or less from the
technology than others? If so,
please describe them and

explain why.

All patients are likely to benefit from this treatment, due to very limited treatment options currently
available for MF patients. This will further benefit patients that are unable to tolerate ruxolitinib and
unfit for stem cell transplant.

Equality

12. Are there any potential

equality issues that should be

taken into account when
considering this condition and

the technology?

Patient organisation submission
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Other issues

13. Are there any other issues
that you would like the

committee to consider?

Key messages

14. In up to 5 bullet points, please summarise the key messages of your submission:

¢ Myelofibrosis (MF) is a rare blood cancer with limited treatment options.

e The symptoms experienced by patients as a result of their MF can have a great impact on their quality of life, including on their
ability to work in particular.

e Patients report that current non-targeted treatment options, such as hydroxycarbamide or interferon alpha, are not very effective
and can instead result in worsening of their MF symptoms.

e There are very limited targeted treatment options available to MF patients. The only option is ruxolitinib, which can be effective but
to which most patients are likely to become resistant or intolerant over time.

¢ Inclinical trials, fedratinib has shown to be effective in terms of reducing splenomegaly and managing symptom burden in patients
with and without prior ruxolitinib treatment. This will allow patients to benefit from an alternative effective option in both the front-line and
relapsed/refractory settings, positively impacting their quality of life.

Thank you for your time.

Please log in to your NICE Docs account to upload your completed submission.
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Your privacy
The information that you provide on this form will be used to contact you about the topic above.
[] Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.
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Fedratinib for disease-related splenomegaly and symptoms in myelofibrosis [ID1501]

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.
You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type. [Please note that
declarations of interests relevant to this topic are compulsory].

Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1.Your name I
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NIC

National Institute for
Health and Care Excellence

2. Name of organisation

MPN Voice

3. Job title or position

4a. Brief description of the
organisation (including who
funds it). How many members

does it have?

MPN Voice is the patient support organisation for people with Myeloproliferative Neoplasms (MPNSs) in the
UK.

MPN Voice’s mission is to provide clear and accurate information and emotional support to everyone who
has been diagnosed with a myeloproliferative neoplasm and their families/friends. MPN Voice has
members across the UK and in many other countries throughout the world.

MPN Voice offers a website (http://www.mpnvoice.org.uk), patients’ forums around the UK during the
year, and a Peer Support programme to allow people with MPNs to contact others in similar
circumstances. MPN Voice also has an online forum at HealthUnlocked which is a supportive and
informative online forum where patients and carers can ask questions about anything related to MPNs,
and get replies from people who really understand the challenges of living with a MPN.

In addition, MPN Voice produces information leaflets and a newsletter for people with MPNs so that
patients are better informed and have more confidence dealing with the management of their condition.
MPN Voice also raises money to fund research towards a cure and advocacy for patients.

MPN Voice’s work is primarily funded by donations from the public, through a wide range of fundraising
activities. MPN Voice also accepts financial support from pharmaceutical companies for specific activities
(see below)

4b. Has the organisation
received any funding from the
manufacturer(s) of the
technology and/or comparator

products in the last 12

¢ MPN Voice has the following grants from Novartis over the past 12 months:
e 10/6/2019 £10,409.95 — support for Cork patient event
o 24/11/2019 £28,000 — support for Booklet printing and distribution and for patient events in 2019

¢ We received the following grant from Celgene in 2019: £10,000 — support for National Patient Day
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